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GUESS PAPER & MODEL PAPER # 1 
BASED ON CHAPTER # 10 & 11 (Reduced Syllabus) 


GASEOUS EXCHANGE 
HOMEOSTASIS 


1. Only tapic based rélevant MCQs. Short and Long Questions are included, 
2. All inforthation in side boxes is excluded. 


“Chapter Name _| Topics ‘Included ; 


‘Gaseous Exchange |Gaseous Exchange in Plants (page 2-3) 
(Chapter #10} [Gaseous Exchange | in Humans (4-6) 
» Lungs (8) 
Mechanism of Breathing 


Osmotic Adjustment in plants (20-21) 

Urinary System of Human 

Structure of Kidney, Functioning of Kidney, banintesisiry Function a the 
Kidnay (22-26) 

Dialysis (27-28 


3 _ SECTION — A (Marks 12 ae 
Time Allowed: 20 minutes Total Marks: 12. 
Note: Sectlon-A is compulsory. All parts of this sactlon are to ba answered on the question paper Itself. It should be 
completed In the be 2 minutes and handed over to the Centre Superintendent. Deleting/overwriting is not allowed. 
Oo not use ead 
Qt Saraaey wyeeer yer LaA/ B/C; D. All parts carry equal marks. 
The process of gaseous exchange involves; 
A. Breakdown of C-H bonds to yield energy 
6. Physical movements that take air in and out of body 
C. Getting oxygen from the air and'removing carbon dioxide 
D. Transport of oxygen by the. blood to different parts of the body 
li. Most of the gaseous exchange in a leaf occurs through; 


A,  Stomata B. General surface C. Cuticle D. . Lenticels 
li, | How many bronchi are there in the air passageway? 
; A. One -B. Two C. Many D. . None 
lv. - Where does the gaseous exchange occur In humans? 
A... Pharynx B. _ Trachea ‘GC. . Bronchi D.. Alveoli 
v.. Which structure actively helps in taking the air out of lungs? | . 
; A. Nasal cavity B. Bronchus C.  Bronchiole D. | Diaphragm 
vi. The primary chemical stimulus for breathing is the concentration of; 
A. Carbon dioxide inblood =~ ~B. Oxygen in blood 


C. Carbon dioxide | in MUsCIOS ‘BD. = Oxygerin muscles 
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C, In emphysema tha walis of alvaoll break and there is more surface area 
D, Dust particles can damage the lung by imating the inner alveoli surface © 
vili.. Which process does NOT occur in the nasal cavity? 


A. Trapping of large dust particles B. —_ Humidification of the inhaled air 
C. Warming of the inhaled air D. Exchange of gases 

ix. What type of blood vessels surrounds the alveoli? fe thee | 
A. = Artery B. — Arteriole €. Capillary D. Vein 


x. The human urinary system consists of; 
A. Rectum, lungs, kidneys, ureters . 
B. ~ Kidneys, ureters, urinary bladder . , 
€, Skin, liver, lungs, Kidneys” : 
BD. Kidneys, ureters, urinary biadder, urethra 
_ xi, Which organ {s responsible for filtering the blood? . 
-A. Intestine B. Brain C..° Stomach 0. Kidney 


xii. The tube between kidney ard urinary bladder is nal . 
A. —_ Ureter B. Urethra Renal tubule. 0. Nephron: 
| BIOLOGY Ssc-II | 


Time allowed; 2:40 Hours Total Marks: 53 

MOTE: Answer any alx parts from Section ‘B’ and attempt any five parts from Section-C. Attempt any two 

questions from Section TD on the separately abr teeeb answer book. Use Seen answer sheet |e. 
. Sheet-B Hf required. Write pout answers neatly and tegl 


E N-6 (Marks 1 


Q.2 Attempt any SIX parts from the following, All parts carry equal marks. (6x 3 = 18) 
i. Trace the path of alr from the nasal cavity to the alveoli. 

it. How will you differentiate between a stoma and a lenticel? 

ii, How do the different parts of the plant body exchange gases with the environment? 

iy. | Write down the steps of inhalation and exhalation. 

v. Briefly describe human breathe rate per minute in different circumstances, 

vi, ‘Identify and label the following: diagram. 


vii, Describe the process of selective re-absorption in the kidneys. 
vill, What is the functional unit of the kidney? Describe its structure and draw labeled diagram. 


SECTION - C (Marks 15) 
Q.3 Attempt any FIVE parts from the following. All parts carry equal marks. (5 x 3 # 15) 
i, What steps are Involved in the formation of urine In the kidneys? - 
ii, | Write a note on halophytes. 
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vo urinary system of humans fs the major organ involved in homeostasis in human body 
state the role of the urinary system of humans in homeostasis? 
vil. Define the following terms. | 


a.  Nasalcavity ‘b. — Nostril _ & — Alveolar duct 
vil. Deflive the following terms. : 


a.  Papillaryducts. 6. Peritoneal dialysis Cc Pressure filtration 


SECTION - D'(Marks 20) 


Note: Attempt any TWO questions from the following. At! questions carry equal marks. | 
| — (2xd0= 20) 
Q4, a. | How do the different parts of humans body exchange gases with the environment? ~ - 
b. Describe the process of osmotic adjustments in plants? 
Q5. Describe the structure and labelled diagram of kidney? 
Q6. Explain the different methods of dialysis? 


SOLUTION OF GUESS PAPER & MODEL PAPER # | 


SECTION-B (Marks 18) 


Q.2 Attempt any SIX parts from the following. All parts carry equal marks. (6x 3 = 18) 
i, Trace the path of air from the nasal cavity to the alveoli. 
Ans: Path of air from the nasal cavity to the alveoli! 
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ii, = How wilt you differentiate between a stoma and a lenticel? 
Ans: Difference between a stoma and a Jenticels: 


i, Stoma are present on the lower surface of | i. Lenticels are pregent an the outer ae Of woody or 
leaf. hard stem, 


i. They’ are involved in gaseous exchange, ; ii. They are used for ae 


transpiration, removal of exira water and waste. 7. 
iti, Lenticels present in the cork surfaces of the stems, 


iff, Stomata occur in the epidermis. 
roots, and other parts of vascular plants. 


r¥. Stoma has guard cells. iv. Lenticel has no guard celis: 
OR 
1} Stomata (singular stoma} in botany, a stoma {also stomate; plural stomata) is a pore, found in the leaf 
and stem epidermis that is used for gas exchange. 
The pore is formed by a pair of specialized parenchyma cells known as guard cells which are 


responsible for regulating the size of the opening. 
Air containing carbon dioxide enters the plant through these openings where it if used in 


photosynthesis and respiration. a 
2) —_Lenticel = A lenticel is a spongy area present in the cork surfaces of the stems, roots, and other parts of 
vascular plants. 


{t appears on the surface as a lenticular (lens-shaped) spot, which acts as a pore. 
These structures allow for the exchange. of gases between the internal tissues and atmosphere to occur 
across the penderm, which would otherwise prevent this exchange of gases. 
iii. | How do the different parts of the plant body exchange gases with the environment? _ 
Ans: Gaseous exchange in plants: — 
Plants have no-organs or systems for the exchange of gases with the environment. Every cell of the 
plant body exchanges gases with the environment by its own. 
Gaseous exchange in stomata: 
The leaves and young stems have stomata in their epidermis. The gaseous ech OCCUrS through 
these stomata. The inner ceils of leaves (mesophyll) and stems also have air spaces among them, which help 


in the exchange of gases. 
a 


=w——— Cuticle 


Upper 
epidermis 


Mesophytt 
calls 


Ak enlers 
Stoma Air leaves 
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aseous exchange in a jeaf during daytime: a 
During the daytime when the mesophy!l celis of leaves are carrying out photosynthesis and respiration 
side by side, the oxygen produced in photosynthesis is utilized in cellular respiration. Similarly the carbon 
dioxide produced-during cellular respiration is utilized in photosynthesis. : 
Gaseous exchange in a leaf during night: ks 
However, during night when there is no photosynthesis occurring, the leaf cells get oxygen from the 
environment and release carbon dioxide through stomata. 7 
Gaseous exchange in stems and roots: 
Lenticels; : ° 
In woody stems and mature roots, the entire surface is covered by bark which is impervious to gases or 
water, However, there are certain pores in the layer of bark. These are called the lenticels 


Note: The tenticets are slightly more raised tha the general surface of the stem, Ea tae Oe 
Gases diffuse in and out of the general surface of the young roots. The gases are found in the soil 
surrounding the roots. ; 


Gaseous exchange in aquatic plants: , : oo 

The aquatic plants get the oxygen dissoived in water and release carbon dioxide in the water, 

lv. Write down tha steps of inhalation and exhalation. _ 
Ans: The Mechanism of Breathing: 

The physical movements associated with the gaseous exchange are called breathing. There are two. 
phases of breathing i.e. inhalation and exhalation. 

Inhalation is a process where you intake oxygen through the nostri!s and exhalation is breathing out 

. Carbon dioxide through the same airways. : . 
I. Steps of Inspiration or Inhalation: 

During inspiration, the rib muscles contract and ribs are raised. At the Same tifne the dome-shaped 
diaphragm contracts and is lowered. These movements increase the area of the thoracic cavity, which reduces 
the pressure ort lungs. As a result, the lungs expand and the air pressure within them also decreases, The air 

__ from outside rushes into the lungs to equalize the pressure on both sides. : 
fi, Steps of Expiration or Exhalation: = 3 ; 
After the gaseous exchange in the lungs, the impure air is expelled out iri exhalation. The rib muscles relax 
bringing the ribs back to the original position. The diaphragm muscles also relax and it gets its raised dome 
shape. This reduces the space in the chest cavity and increases the pressure on lungs. The Jungs contract and 
the air are expelled out of them. 

Comparison between the inspired and the expired air 


Inspired Air 
Amount of oxygen 2% SSCS 
___Amountofcartondioxide [0.04% | S~S”~=~<“ 


Saturated 3 
| 
¥. Briefly describe human breathe rate per minute in different circumstances. 7 
Ans; Human breathe rate during normal circumstances: 
* Humans breathe 16-20 times per minute in normal circumstances .6. at rest. The rate of breathing is 
controlled by the respiratory centre in the train. The respiratory centre is sensitive to the concentration of 
carbon dioxide in the blood. 
Human breathe rate during exercise: ‘ : 
When we do exercise or some hard job our muscle cells carry out ceflular respiration at greater rata. It 
results in the production of more carbon dioxide which is released in the blood. This greater than normal 
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During exercise or other hard physical works the breathing rate may increase up to 30-40 times per 

minute. 

Note: The breathing movements are involuntary to a large extant. However, we can control the rate of 
breathing but not for a long time. 

vi. Identify and label the following: diagram. 


Reaobsorption of 
Pressure Water & glocose 


Filtration Reaobsorption of 
water 


Urine moves to 
ureter 


vii. Describe the process of selective re-absorption in the kidneys. 
Ans: In this step about 99% of the glomerular filtrate is reabsorbed into the blood capillaries surrounding 
renal tubule. It occurs through asmosis, diffusion and active transport. 
Some water and most of the glucose is reabsorbed from the proximal convoluted tubule. Here, salts are 
reabsorbed by active transport and then water follows by osmosis 
The descending limb of loop of Henle aliows the reabsorption of water while the ascending limb of Loop 
of Henle allows the ic at of salts. The distal convoluted tubule again allows the reabsorption of water 
into the blood. 
vill, Whatis the functional unit of the kidney? Describe its structure and draw. labeled diagrant. 
Ans: Nephron: 
The functional unit of the kidneys is called nephron. There are over one. million nephrons in each 
kidney. 
Parts of nephron: 
There are two parts of a nephron ie. renal corpuscle and renal tubule. 
i, renal corpuscle: 
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__ The capillaries of the glomerulus atise from the afferent arteriole and join to form the efferent arterioie. 
fi, | Renal tubute: 
The renal tubule is the part of nephron which starls after Bowman's capsule. Its first portion is called 
the proximal convoluted tubule. Next portion is U-shaped and is called the Loop of Henle. The last portion 
of rena( tubule is the distal convoluted tubule. 
The distal convoluted tubules of many nephrons open in a single collecting duct, Many collecting 
ducts join together to form several hundred papillary ducts which drain into renal pelvis. 


Dratal Proximal 
convoluted lubule convoluled tubule 


Renal Pyramniqy- 


Gtomerulus | 


Collecting : = 
duct Bowman's 
Capsule 


Descending 


limb ia 
. of Henle 
Ascending “ 


lirab 


To urelar 
| 
SECTION — C (Marks 15) 


Q.3 Attempt any FIVE parts from the following. All parts carry equal marks. (5x 3 = 15) 
i, What steps are involved in the formation of urine in the kidneys? 
Ans: Functioning of Kidney: 
The main function of kidney is urine formation, which takes place in three steps. 
Formation of urine: ; 
I, Pressure filtration: 

The first step is pressure filtration, When blood enters the kidney via the renal artery, it goes to many 
arterioles, and then to the glomerulus. The pressure of blood is very high and so most of the water, ‘salts’ 
glucose and urea of blood is forced out of glomerular capillaries. This material passes into the Bowman's 
capsule and is now called glomerular filtrate. 

il, Selective re-absorption: 

The second step is the selective re-absorptlon. in this step about 99% of the glomerular filtrate is 
reabsorbed into the blood capillaries surrounding renal tubule. It occurs through osmosis, diffusion and active 
transport. Some water and most of the giucose is reabsorbed from the proximal convoluted tubule. Here, salts 
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ii. | Tudular secretion: 
The third step is the tubular secretion. Different ions, creatinine, urea ete. are secreted from blood into. - 
the filtrate in rena! tubule. This is done to maintain blood at a normal pH (7.35 to 7.45), 


Pressure Reabsorptionof  Reabsarption of 7 : 
filtration water and glucose water 


moves to ureter 


Functioning of Kidney (nephron) 


rine: After the above mentioned steps, the filtrate present in renal tubules is known as urine. It moves into 
. Collecting ducts and then into pelvis. © . 

i, Write a nate on halophytes, 

ns: Halophytes: 

Halophiytes live in sea waters and are ‘adapted to salty environments. Salts enter in the bodies of such 

plants due to their higher concentration in sea, water. On the other hand, water tends to move out of thelr calls 

nto the hypertonic sea water. When salts enter ifito cells, plants cary out active transport to.move and hold 

arge amount of salts in vacuoles. . ; 

Salts are not allowed to move out through the semi-penneable membranes of vacuoles. So the sap of 

acuoles remains ever more hypertonic than sea water. In this way, water does not move out of calls. Many 

pea grasses are included in this group of plants, ‘ 

ii,  Entist the normal chemical composition of urine? 

ns: Normal chemical composition of urine: — 


» “Along with excreti 
statement. . 
$s: Osmoregulatory: 


Osmoreguiation is definad as the regulation of the concentration of water and saits in blood and other 


on; kidneys also play rola in Osmoregulation." Comment on this 
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Dilute (hypotonic) urine: _ 
When there is excess water in body fluids, kidneys form dilute {hypotonic) urine. For this pusposé, 


kidneys filter more water from glomerular capillaries:into Bowman's capsule. Similarly less water is reabsorbed 
and abundant dilute urine is produced. It brings down the volume of body fiuids te normal. 
Concentrated (hypertonic) urine: 

When there is shortage of water in body fluids, kidneys filter less water from glomeruiar capillaries and 
the rate of reabsorption of water is increased. Less filtration and more reabsorption produce small amount of 
concentrated (hypertonic) urine. It increases the volume of body fluids to normal. This whole process isunder = * 


hormonal contrel, 
7 OR (Second answer) eo 

Osmoregulation is the process which regulates the concentration and osmotic pressure of blood. by 

regulating the water contents of blood plasma. It is an important process as excessive loss of water may cause 

dehydration whereas excess of water intake may dilute the body fluids. 

. The vertebrate kidney is extremely flexible in its working. It excretes farge amount of hypotonic urine 

when water intake is very high, while it excretes small amount.of hypertonic urine when water js deficient and 

nedds to be conserved, . 

y. The urinary system of humans is the major organ involved in homeostasis in human body 
state the role of the urinary system of humans in homeostasis? 


Ans: The Urinary System of Humans: --# 
The excretory system of humans is also called the urinary system. It is formed of one pair of kidnays, a 


pair of ureters, a urinary bladder and a urethra. Kidneys filter blood to produce urine and the ureters carry urine =, 
from kidneys to urinary bladder. The bladder temporarily stores urine until it is ‘released from body. Urethra is 
the tube that carries urine from urinary bladder to the outside of body. ” a 


‘ 


The Urinary System of Humans 


vi. Define the following terms. 
a. Nasal cavity b,  Nostrif c. Alveolar duct 
Ans: a. ‘Nasal cavity: _ 
Hollow space in the nose; opens to the outside through nostrils; divided into two portions by a wall, , 


b, —- Nostril: 
The openings of the nasal cavity called nostrils. eer 


es 
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vi. =—- Define the foltowing terms. 
| a. Papillary ducts = b. Peritoneal dialysis =." Pressure filtration 
Ans: a. Papillary ducts: 
The ducts formed by the joining of many collecting ducts; open into rena! pelvis, 
b, Peritoneal dialysis: . 
~The dialysis in which the dialysis fluid is pumped into the abdominal peritoneal cally the wastes from 
the blood vessels of the peritoneum diffuse into the dialysis fluid which is then drained sa 
c Pressure filtration; 


The first step i urine formation; the process in which most of the water, sats, glucose and urea of the 
blood is forced out of the glomerulus ard passed into Bowman's capsule 


' SECTION - D (Marks 20) 


Note: Attempt any TWO questions from the following. Ail questions carry equal marks. 


(2 x10 = 20) 

04. a Howdo the different parts of humans body exchange gases with the environment? 
Ans: Gaseous Change in Humans: 

In humans and other higher animals the exchange of gases is carried out by the respiratory system We. 
can divide the respiratory system in two parts i.e, - ; 

i, The air passageway: i? The lungs. ae 
i, The Air Passageway: 

The air passageway consists of the parts through which the Gutside air comes in the lungs and after the 
exchange of gases it goes out. . 
Parts of the air passageway: 

This passage of air consists of the following parts. 
Nasal cavity: ; 

' The nose encloses the nasat cavity. Ht opens to the outside through the Openings called the nostrils. 

The nasal cavity is divided inte two portions by a wali. Each portion is lined dy fine hairs and mucous which 
filter the dust particles from the air, The mucous also moistens and warms the incoming air and keeps its 


temperature nearly equat to that of the body. 


Nasa 
Cavity 


beet Rb bIELILUEerat Pit riens ft APE EE reer rete ety 


—_ 
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Pharynx: 
The nasal cavity opens into the ie by m means of two small openings cailed intemal noatile. 
Pharynx i$ a muscular passage and is common to both food and air. It extends to the opening of the 
oesophagus and the larynx. The air goes from the pharynx into the larynx. 
Glottis: 
Glottis is a narrow opening at the floor of pharynx which leads into — The glottis is ‘guarded by a 

flap of tissue called the Spigiottis, . 
Larynx {volce box): a 

The larynx is a box, made of Cartage. it is present between pharynx and trachea. itis also called the + 
voice box. Two pairs of fibrous bands called vocal cots are stretched across the fry. | a 
Function of vocal cords: 

The vocal cords vibrate when the air passes through them. This vibration procuces sounds. 
Trachea (windpipe): 

Larynx continues to the trachea, which i is also called the windpipe. It is about 12 cm long tube which 
fias in front of the oesophagus. There are C-shaped cartilagenous rings in the wall of trachea. The cartilages Rael 
keep the trachea from collapsing even when there is 10 air in it. . 8 
-Bronchi: ee eres 
On entering the chest ‘cavity, the trachea divides into two smalier tubes called bronchi reiaite eo 
- bronchus}, The dronchi also have cartilagenous plates in their walls. Each bronchus enters into the tung-of as. 

side and then divides into smaller branches. 
The bronchi continue dividing in the lungs unti they make several fine tubes called bronchioles. 
Alveolar ducts: 

The bronchioles progressively lose the cartilages as they become narrower, the bronchioles ond a6 fine on 
tubules called the alveolar ducts. rok 7 
Alveoli: 

Each alveolar duct opens ato & cluster of pouches called alveoli, The alveot a the reaiary = 
surface in human body. Each alveolus is a. sac-like structure lined by a single aes of epithelial cells. it is 
bound on the outside by a network of capillaries. 

The pulmonary artery: 

The pulmonary artery from the heart containing deoxygenated blood enters the lungs and branches into 
” arterioles and then into capillaries which surround the alveoli. These then join together to form the venules 
which fonn pall vein. The pulmonary vein carries the oxygenated blood back to the heart, - 


li. §TheLungs: 
All the alveoli on one side constitute a es There is a pair ad lungs in the thoracic cavity, 


Intercoastal muscles: 
The chest wail is made up of 12 pairs of ribs and the rib muscles called intercoastal muscles. 


Diaphragm: 
A thick muscular structure, called diaphragm, is present below the lungs. 

The left lung is slightly smafler and has two lobes and the right lung is bigger with three lobes. They ate . 
spongy and elastic organs. The lungs also have blood vessels that are the branches of the pulmonary arteriée 
and veins, 


Function of membranes in the lungs: 

Each lung is enclosed by two membranes called the outer pleura! membrane and the inner pleural 
membrane. The membranes enctose a fluid which provides lubrication for the free expanding and conracig 
of the kings. 
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b. Describe the process of osmotic adjustments in plants? 
Ans: Osmotic Adjustments in Plants: 
Osmosis: 
Osmosis is the movement of water from hypotonic solutions {leas solute concentration), to hypertonic 
. solutions (higher selute concentration), through semi permeable membrane, - 

On the basis of the available amount of water and salts, plants ate divided into three groups. 
|, Hydrophytes: 

Hydrophytes are the plants which live completely or partially submerged i in freshwater. Such-plante do 
not face the problem of water shortage. They have developed ae for the removal of extra water from 
their celts. 

Hydrophytes have broad leaves with a large number of servita on their uppér surfaces, This 
characteristic helps them to remove the extra amount of water. The most common example of such cop is 
water tily. : 


- 


4 


| 


ii, Xerophytes: 
live in dry environments. They p possess thick, waxy cuticle over their sian te reduce. 
water loss from internal tissues. They have less number of stomata to reduce the rate of transpiration. Such 
plant have deep roots to absorb maximum water from soil. 
Some xerophytes have spacial parenchyma cells in siems or roots in which they store large quantities 
-Of water. This makes their stems or roots wet and juicy, called succulent organs. Cacti (Singular: Cactus) are 
the common examples of such plants. 
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iil, ~ Halophytes: . a eo 
Kalophytes live in sea waters and are adapted to salty. environments. Saits enter in the bodies aelin: 
plants due to their higher concentration in sea water. On the other hand, water tends to move out of their calls - 
into the hypertonic sea water. When salts enter into cells, plants carry out active: transport to move and hokl 
large amount of salts in vacuoles.’ : 


Halophytes 

Salts are not allowed to move out through the semi-permeable membranes of vacuoles. So the sap of 

vacuoles remains even more hypertonic than sea water. In this way, water does not move out of cells. Many 

$ea grasses are included in this group of plants.’ _ ae 7 

Qs. Oe ee eed ere ee? eo ee 

Ans: Structureof Kidney:  ~ | : ee “ - " 
Colour, shape, size and weight of kidney: | - 
Kidneys are dark-red, bean shaped organs. Each. kidney is 10 cm long, 5 cm wide and 4 cm thick and 

weighs sbout 27 grams. 

Location of kidneys: ; ‘ 
Kidneys are placed against the back wall of abdominal cavity just below diaphragm, ane on either side, 

of vertebral column. They are protected by the last 2 ribs. The left kidney is a little higher thuin the right. =: * 

- 4 Hilus: The concave side of kidney faces vertebral colunin. There is a depression, called hikieg, oar the contre. 

of the concave area of kidney. This is the dree of kidriey through which urter lea key. ond otter. 
structures inciuding blodd vessels, lymphatic vessels and nerves enter and leave kidney. 

Longitudinal section of the kidney: © The longitudinal section of the kidney shows twé regions. 

Renal Cortex: Rena! cortex is the outer part of kidney and it is dark red in colour. 

Renal medulla: = Renal medulla is the inner part of kidney and is pale red in colour, 

Pyramids: Renal medulia alia of several cone shaped areas called rena! pyramids. 

Renal pelvis: 
Renal pyramids project into a funnel-shaped cavity called renal pelvis, which ig the base af ureter, 
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Nephron: | 
The functional unit of the kidneys is callad nephron. There are over ona milion nephrons in each 
kidney. 

Parts of nephron: There are two parts of a nephron i.e. renal corpuscle and renal tubule. 

i, resval corpuscle: 

The renal cerpuscle is not tubular and has two parts ie. glomeruius and Bowman's capsule, - 
Glomerulus is a network of capillaries while Bowman's capsule is @ cup-shaped structure that encloses 
glomerulus. 

The capillaries of the glomerulus arise from a afferent aterile and join to form the efferent arteriole. 

li, Renal tubule: 

The renal tubule is the part of nephron which starts after Bowrian’s capsule. Its first portion is caked 
the proximal convoluted tubule. Next portion is U-shaped and is called the Loop of Henle. The last portion 
of renal tubule is the distal convoluted tubule. 

The dista! convoluted tubules of many nephrons open ina single collecting duct. Many collecting - 
ducts join together to form several hundred papillary ducts which drain into renal pelvis, : . 

Distal ‘Proximal 
convoluted lubule = convoluted tubule - 


Structure of a nephron 


Q6. Explain the different methods of dialysis? 
Ans: Diafysis: 
Dialysis means the cleaning of blood by artificial ways. 
Methods of dialysis: 
There are two methods of dialysis 
i, Peritoneal Dialysis: 
In this type of dialysis, the dialysis fluid is pumped for a fime into the peritoneal cavity which is the 
space arourd cut. Ths cavity is sed by peritoneum. 
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Dialysis 
fuid 


Peritoneal Dialysis . oh abe aa : *; 
2. Haemodialysis: Seite oe ede gh 
In haemodialysis, patient's blood is pumped through an apparatus called dialyzer. The dialyzer -- 
contains 1ong tubes, the walls of which act as semi-permeable membranes. Blood flows through the tubes 
while the dialysis fiuid flows around the tubes. Extra water and wastes move from blood into the dialysis fluid. 
The cleansed blood is then retumed back to Hody. The haemodialysis treatments are typically given in dalysis 


centres three times per week, “ye 
Blood Blood t. 

from artery pump * ae 

to dialyzer ‘ae 
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$e a a A A St 


Which tia rete for the path taken “ urine after it leaves the kidneys? 


A. Urethra, bladder, ureters B. Bladder, ureters, urethra 

C, Ureters, bladder, yrethra ~ O. Bladder, urethra, ureters 
2. What Is the function of the ureter? 

A. To store urine 


B. To camry urine from the kidney to the bladder 
C. To carry urine out of the body 
D. To remove waste from the blood 
3, What waste products are excreted by kidneys? 
A. Urea, water & salts B. Sats, water and carbon dioxide 
C. Urea & water D. Urea &salts 
4. The two main functions of sweat are; 
A. To keep the body cool and ta remove excess proteins 
B. To keep the body warm and to filter the blood 
C. To filter the blood and to remove waste products 
‘D. Fe remove waste products and to cool the body 
5. - Which woukd NOT be present in the filtrate entering the Bowman's capsule of nephron? 
A. Water B, Caicium ions 
C. Blood cells D. Urea 
6. ° During peritoneal dialysis, the waste materials move from: 
A The abdomen to the dialysis fluid é 
B. The dialysis ffuid to the peritoneum blood vessels . . 
C..The peritoneum blood vessels to the dialysis fluid 
D. The dialysis fluid to the abdornen 


Answers 
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GUESS PAPER & MODEL PAPER # 2 
BASED ON CHAPTER # 12 (Reduced Syllabus) 
COORDINATION AND CONTROL 


1. ontop baal ant MCs. Shor Lng Quo ar nce » Ps 
2 ooh a Pe vt See! 


| ChapterName | Topkes Included 
i Types of Coordination (Coordination Action Excluded) {33} 


Human Nervous System (34-41} 
Recentors in Humans Eye (42-43) 


Contro} 
(Chapter # 12) 


Tae 


SECTION-A(Marks12) 9 7" 
Time allowed: 20 Minutes Markss42 


Tite allowed: £0 Pees 
NOTE:- Section-A is compuisory. Ali parts of this section are to be anewered on the question paper itself. It should be 
a, in the First 20 minutes arid handed over te the Centre Superintendent. Deleting/overwriting le not atiowed. Do not 


Ot, vn Circe the correct option Le. AT B/C] D. Each part carries one mark. 


le Processes that carry nerve bitpuises oe the call body are called: = abe 
A. Axone B. Dewdites +. Synapses oy ets ae 

ii. The porton cf th mr tan tna an ae 
A. Somatic nervous system — ; B. Motor nervous eysiem — 
C. Autonomic nervous systert D. Sensory nervous system 

fii, | Which neurons are present inside the central nervous system? : 
A. Sensory neurons only : B. Motor neurons only 
C. Sensory and motor neurons both D. interneurons ony 

iv. The part of the brain responsible for muscle movement, interpretation of sia senses and i 
the memory is the; , 
A. Pons B, Medulla oblongata phe ze 
C. Cerebrum D. Cerebellum 

v, Apart from hearing, what other fice body function is ool by the ear? 
A. Hormone secretion B. Body balance 
C. Reduction in nerve pressure D. All of these | 

“yi. The myelin sheath Is formed by___s which wrap around the axons of some.neurons. 

A, Nodes of Ranvier B, Axons C. Dendrites D. Schwann ceils 


vil. This is NOT a part ofthe bindbrin: | 
A. Pons | ula dblohgaia C. Cerebrum cmt 
vill, 1 you look a an iatacthursan bai, what you see the most large, Fgh eet” 


outer surface. This is the;, 
A. Cerebrum B. Cerebellum C, Pons D. Meduila cblongata ke, 
ix. Insulin and glucagon are produced In the; . 
/  '  & Hypothalamus 6, Anterior pituitary C. Liver D. Pancreas 


Xe All of these are hormones except: 


wale f Abhieaman Mm Daaeinnnan 
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Tn a human eye there are about * lakhs rods and lakhs cones. 
A. 123,6 8, 124, 8 C. 426, 7 D. 122, 4 


BIOLOGY SSC-II: 
Time : 2:40 Hours Total : 53 
NOTE: Anawer any six parts from Section 'B’ and attempt any five parts from Section-C. Altenipt any two 
questions frote Section ‘D' on the eseparstely provided answer book, Use supplementary answer sheet i.e. 
Sheet-B if required. Write your answers and : 


SECTION-B (Marks 18) 


Q.2 Attempt any SIX parts from the following. All parts carry equal marks, (6x3 = 18) 

i, Identify the two types of coordination In living organisms, . 

li, Define reflex action and reflex arc. : 

iii. Trace the path of a nerve impulse in case of a reflex action. 

iv.  Degcribe the pupll reflex in dim and bright light. 

¥. How would you associate the role of vitamin A with vision and effects of its deficiency on 
retina? 

vl, Define the terms; hormone and endocrine system. 

vil. How would you associate the role of human nervous system? 

viii. Define nerve and describe the different types of nerve? 


SECTION ~ C (Marks 15) 


Q.3 Attempt any FIVE parts from the following. All parts carry equal marks. ‘(5x32 15) 

l. Describe negative feedback with reference to insulln and glucagon. 

iil, Explain how adrenaline may be involved.in axercise and emergency conditions? 

fii, Justify the difference between night blindness and colour blindness, 

tv. How would you describe the Endocrine System? 

v. What is the function of hormones in the stepwise process of metamorphosis in many 

animals? 

vi. Outline the Parathyroid glands of the endocrine system with name of its hormones and 
* their functions, . : 

vil. Briefly explain Feedback Mechanisms and its types. 


SECTION — D (Marks 20) 


Note: Attempt any TWO questions from the following. All questions Carry equal marks, 
(2 x10 = 20) 
Q4. a, Explain the location and function of these parts of brain; cerebrum, cerebellum, 
pituitary gland, thalamus, hypothalamus, medulla oblongata. 
b Define neuron and describe the structure of a general neuron. 
Q5. a. Describe the structure of human eye, . 
b. How would you describe the structure of the external, middle and inner sar of man? 
QS. Outline the major glands of the endocrine system (pituitary, thyroid, pancreas, adrenal, 
gonads), with name of their hormones and thelr functions. 
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SECTION-B (Marks 18) 

Q.2 Attempt any SIX parts from the following. All parts cerry equal marks. (6x 3. = 18)’ 

i. Identify the two types of coordination in living organisms. 

Ans: Types of Coordination: 

There are two types of coordination in organisms: 
i, Nervous coordination brought about by nervous system and 
- $i, — Chemical coordination about by endocrine system. 

KM. Define reflex action and reflex arc. td denies 
Ans: Reflex action: bee 
The invohintary and immediate response to 8 stimulus is called reflex. action A reflex action, wea 

known a8 4 reflex, is an involuntary and nearly instantaneous movement in response to a stimulus, 

Reflex arc: The nerve pathway over which the nerve impulses travel in a reflex action. 

A reflex arc is a neural pathway that controls an action refiex. 
There are two types of reflex arc: 
a, Autonomic reflex arc (affecting mrer organs). 

| b, Somatic reflex arc (affecting muscles), 4. A, TS 

ii. Trace the path of a nerve Impulse In case of a reflex action. er 

Ans: Path of a nerve tmputse: ~ 
When central nervous system sends impulses to muscles and glands, two peso ations (espana 
resutt. 

1, The higher centres of brain contral the conscious action oF voluhtary actions. 

2. When impulses are not passed to the higher centres of brain, it results in responses whiel).are not - 
under conscious control, Such responses are called involuntary actions. Sometimes, the iavmuntary 
response produced by the ‘CNS is very quick. Such = sesp a We caled reflex action. The peavey. 
followed by the nerve impulses for producing a reflex ar ‘ dismaididarcek ee ae. ee eo = ‘as 

: _ = — : ; vba ony 


ae 


sihinmprenes ed pal 
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+ eee 


, 
lv. Describe the pupil reflex in dim and bright light. _ 
Ans: There is round hole in the eye, called pupil, in the centre of iris. After striking the comea, ight passes . 
through the pupil. The size of pupil is adjusted by the muscles of iris, i 
Pupél refiex tn bright Haht: | 
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v. ‘Hove would you associate the role of vitamin A with vision and effects of its deficiency on 
retina? 

Ans: Rods contain a pigment called rhodopeln. When light falls on rhodopsin, * breaks for generating a 

nerve imputse. In the absence of light, the breakdown products are again converted into rhodopsin. Body 

synthesizes rhodopsin from vitamin A and that is why the deficiency of vitamin A causes poor night vision. 

This problem is called night blindness, 

vi. Define the terms; hormone and endocrine system. 

Ans: Hormone: 

A substance that is secreted by an endocrine gland directly into blood and that produces a specific , 
effect on @ particular tissue is called hormone. Blood carries the hormones to target organs of tissues, upon 
whichtheyac 
Endocrine System: 

The body system that consists of the endocrine glands that release their secretions Pernionee) te 
the bloodstream to Teach and act on tarpet calls of specific organs. 

The activities such as growth, reproduction, maintenante of glucose concentration in blood, 
reabsorption of water in kidneys etc. need te be regulated. Endocrine system performs this job, This system 
uses chemicals to “communicate” with ite effectors. These chemicals are known as hormones. 

vil. How would you associate the role of human nervous system? 

Ans: Human nervous System: 

The nerve astm man and in oer Higher arial is composed of Wo mor campnents i 
central nervous system and peripheral nervous system. 

Central nervous system: 

Central nervous system comprises of coordinators i.e. brain and spinal cord. 

H. Peripheral nervous system: : 
Patiphera! nervous system consists of nerves that arise from central nervous system and spread in 
different parts of body. All these components are mace of neurons. 

vill, Define nerve and deserfbe the different types of nerve? 

Ans: Nerve: “Ana ear the ion of several rosa enveloped by 2 coven made id, 

’ Types of nerve;  Basad on the property of axons, the nerves are classified into three types. 

i, Sensory nerves: = Sensory nerves contain the axons of sensory neurons only. 

fi, § Motor nerves: Motor nerves contain the axons af motor neurons only. 

fil. Mixed nerves: Mixed nerves contain the axons of both i.e. sénsory and motor neurons. 


Q.3 Attempt any FIVE parts from the following, Al parts carry equal marks,  - (5x 3°= 15) 


F Describe negative feedback with reference to insulin and glucagon. 
Ans: Negative FeedBack of Insulin and Glucagon: 

. aya aaa a a lag 
to retum a condition towards fe nonnal valve. 


When the blood glucose concentration rises, pancreas secretes insulin. It decreases the bead oleae 
concentration, Dectine in the blood ‘ghicoss concentration to a normal set-point inhibits the secretion-of insulin.- 
Similarly, when blood ghicose concentration drops below normal, pancreas secretes glucagon. It raises the 
blood glucose concentration. In this case, rise tn the blood glucose concentration to @ nommal set-point inhibits 
the secretion of glucagon. In other words, the blood glucose concentration (output) controls the process i.e. the 
secretion of insutiri and glucagon. 

ii, Explain how adrenaline may be involved in exercise and emergency conditions? 
Ans: The outer part is cortex and the inner part is medulla. Adrenal medulla secretes a hormone called 


a sa op (shia Subject ]Gucss|papers!(BiolosyalOih) a www.office.com.pk 
ne ConaGs +2 345 Fatae2 fb.com/office.com.p 


Coordination and Control _ Guess Papers 


I. Justify the difference between night blindness and colour blindness. 
Ans: Night Blindness: 
Body synthesizes rhodopsin from vitamin A and.that is why the deficiency of viernin A causes poor 
night vision. This problem is called night blindness. 
Cones also contain a pigment, known as lodopsin. There are three main types of cones and each type 
- & specific iodopsin. Each type of cones Tecognizes one of the three primary colours Le. blue, green and 


aad “ 

Hf ety type of cones it et working we, it becomes dificult to recognize thet colour. Such pron eo. i 
not able to disinguish diferent colburs. This disoase Is called colour bllndneee. soca cal hae 
iy, How would you describe the Endocrine System? 

Ans: Endocrine System: , 

The system of glands that produce endocrine secretions that help to contro! bodily mataboke activity. 

The endocrine system is the system of glands, each of which secretes diferent types of hormones - 
directly into the bloodstream (some of which are transported along nerve tracts[citation neaded]) to regulete 
the body. The endocrine system is in contrast fo the exocrine system, which secretes %e chemicals using = - 
ducts. The word endocrine derives from the Greek words “endo” parishes _ a 


sactete. 
” * Functions of endocrine system: - 
The acts such at growth poner maintenance ok cuvne Soncueeremse bead oe 
absorption of water in kidneys etc. need to be regulated. Endocrine system performs this job. This system uses 
chemicals to "communicate" with its effectors. These chemicals are known as hormones, A hormone is @ - 
specific messenger molecule synthesized and secreted by.an endocrine gland. These glands are ducti¢ss and 
release their secretions (hormones) directly into bloodstream, Blood carries the hormones to target ree 


tissues, upon which they act. é 
Sian clattia Gutsy ‘ore ascii. Such glands have ds for reeasing Hi sete a th 
digestive glands, skin glands etc. mm 
¥. What Is the function of hormones in the stepwise process. of metamorphoile in many 
animals? : 
Ans: Function of Hormones: 
The stepwise process of metamorphosis in ‘many animals i is controlled by hormones. Life activities such |’, 
as cell division in invertebrates are also ragulated by hormones. Hormones aiso control acini Ee migraitn 
in birds. Hormones have been identified even in unicellular organism, 
. vi apn th Pc ce of te nore eaten wih. of a ermees a. $ 
their functions. 
Ans: Parathyroid glands: 
These.are four glands situated on the posterior side of thyroid gland. They produce a homane known 
as parathormone. 
Function of Parathormone: 
It increases the levei of calcium tons in the blood, When there is increased production of pariithormone,. 
more than normal calcium, consequently the bones become brittle. I there is deficiency i the production of. : 
upareiberniaie pe cone vel rae it eads to tetany, which affects the functioning of milscle. 


vit. Briefly explain Feedback Mechanisms and its types. 
Ans: Feedback Mechanisms: : 
Endocrine glands do not secrete their hormones at a constant rate. hie ala vaca oc caida 
the body. Like many other functions in body, the ‘secretion of hormones Is also a pea cone 
~ mechanisms. Feedback mechanism means the regulation of a process by the output of the same process. . 
Tynes of Faadhack Mechanieme: 
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i. Negative feedback: 


In negative feedback, the output of a process decreases or inhibits the process. This mechaniam works 
to return a condéion towards its normal value. 

Example: When the blood glucose concentration rises, pancreas secretes insulin. It decreases the blood 
glucose concentration. BOCES FETS OO cane Sac ean 20) TORE Set Con TERE Be 
secretion of insulin. 

Similarly, when blood glucose concentration drops betow normal, pancreas secretes glucagon..it raises 
the blood glucose concentration. In this case, rise in the blood glucose concentration to a normal set-point 
inhibits the secration of glucagon. In other words, the Diood glucose concentraiion (outpus) controle the process 
i.e. the secretion of inaulin and glucagon. 

i. . Positive feedback: 
in positive feedback, the changes resuiting from a procees increase the rate of process, 

Example: Suckling action of an infant stimulates the production of a hormone in mother. This harmane works for the 

production of mak. More suckling leads to more hormone, which in tum leads fo more milk production. 


Note: Attempt any TWO questions from the following. All questions carry equal marie...” 
(2 x10-= 20 
Q4. & ~~ Explain the location and function of these parts of brain; carebrum, a) 
pitultary giand, thalamus, hypothalamus, medulla oblongata. 
Ans. Central Nervous System: The central nervous system consiste of brain and spinai cord, ° 
Brain: In animals, all fe activities are under the contro! of brain. The structure of brain is sutible to perform 
this function, Brain is situated inside a bony cranium (part of skull}. 
Meninges: Inside cranium, drain is covered by three layers cated meninges. Meninges protect brain and 
also provide nutrients and oxygen to brain tissue through their capillaries. 
Cerebrospinal fluld (CSF): 
The rin creo ed varie tht are continue vt he cnt calf pa co. Fu 
' within ventricles and central canal is called cerebrospinal fluid (CSF). 
The Divisions of 8rain: 


hare are thras mauy refunne mm the Kran af fkuimon oad athe unaeakrates These om fawsicthk . 


a sa op (shia Subject ]Gucss|papers!(BiolosyalOih) a www.office.com.pk 
ne ConaGs +2 345 Fatae2 fb.com/office.com.p 


Coordination and Control _ Guess Papers 


{I} Thalamus: . 
Thalamus lies just beow carebrurs. nr ert nner eer pe 
cord. It alse receives and modifies sensory impulses {except from nose) before they travel to cerebrum. — 
Thalamus is also involved in pain perception and consciousness (sleep and awakening). . 

(li} Hypothalamus: 

Hypothalamus lies above midbrain and just below thalamus. In humans, tt is roughly the size of an 

aimond. One of the most important functions of hypothalamus is to link nervous system and endocrine 

system. Aha cae ak It also controls feelings such as rage, pain, pleasure 

/ . and sorrow. 

(iff) Cerebrum: 

Cerebrum ie the Niyest pat of forebrain. conots skeletal muscles, thiekng,iteligence end 
emotions, Itis divided into two cerebral homispheres. 

Olfactory bulbs: 

The anterior parts of cerebral hemispheres are called olfactory bulbs which receive cae froes 
olfactory nerves and create the sensation of small. 

The upper layer of cerebral hemispheres i.e, cerebral cortex consists of gray matter. The grey matter of 
nervous system consists of cal! bodies and non-myelinated axons. Beneath this layer is present the ae 
matter. The white matter of nervous system consists of myelinated axons. 

Lobes of cerebral cortex: ae 

arpe surface area and is folded in onder to fit in skull. in divided fur abe . 


"Socipital Receives and ana res visual information 
emporal osetia ath ee zand srrel 
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| Medulla 


Cerebellum 


Structure of human brain 
Hindbrain: | Hindbrain consiets of three major parts, 
(i)  Medutla 
Medulla eblongata lies.on the top of spinal cord. It controls breathing, heart rate and biood pressure. It 
also controls many reflexes such as vomiting, coughing, sneezing etc. Information ae aeee Dene 
spinal cord and the rest of brain paas through medulla. 
(W} Cerebellum: Cerebeltum is behind medulia. It coordinates muscle moverenis 
(Wf) = Pons: 
Pons ig present on top of medulla. a mala contig testing, It aloo vers as 2 
connection between cerebellum and spinal cord, 
Spinal Cord: 
The spinal cord is in fact a tubular bundle of nerves. It starts from brain stem and extends to lower 
=e : spinal cord is also covered by meninges, The vertebral column surrounds and protects spinal 
The outer ragion of spinal cord is made of white matter (containing mysiinated axons), The centrat 
sire butterfly shaped that surrounds the centrat canal. It is made of grey matter (containing neuron celt 
ies 
Mbced nervous: : 
31 pairs of spinal nerves arise along spinal cord. These are "mixed" nerves because each contains 
laxons of both sensory and motor neurons. ee “ome 
two roots of spinal nerve. Both roots unite and form one mixed spinal nerve. 
. Uva tomas eis ote lal aa cea 
. The ventral root conteins axons of motor neurone. 
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; J Agh za a ae 
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i woo 


4 


Functions of spinal cord: 


Spinal cord performs two main functions a a a 
i _It serves as a fink between body parts and brain. set een 
' to brain and from brain to body parts. 


ii, ° Spinal cord also acts as a coordinator, responsible for some simple reflexes. 
b. Define neuron and describe the structure of a general neuron. 
Ans: Neuron or Nerve cell: 

Nerve cell or neuron is the unit of the nervous system. The human nervous ws system consists of sal . 
of neurons phis supporting (neuroglial) cells. ' a ere 
Function of Neuron: ie a cents f 

no one tt vata at rere pos tom cei 
anc from coordiniters to effector, is ay by connate vn ech ered wh er pet 
cells. 

‘Structure of Neuron: 

The nuckus and most of the cytoplasm of a neuron is located in its cell body. co 
extend out from cell body these are called dendrites and axons. 

Dendrites: Dendrites conduct impulses toward cell body. 
Axons: ° Axons conduct impulses away from cell pody. 


Schwenn celts 


=> Diraction of 
nerve impulse 
Model neuron 
{motor neuron) 


Model Neuron (Motor neuron) 


Schwann cells: - Schwann cells are special neuroglial celis located at regular intervals along axons. a 
Myelin sheath: = In some neurons, Scan calls secrete a fatty layer called myesn 1 sheath, over ome. me 
Nodes of Ranvier: s 54 
Between the areas of myelin on an axon, thera are non-myehnated polite, cals i a “ 
Myelin sheath is an insulator so the membrane coated with this sheath does not conduct névve impulse 
_ Saltatory (‘Jumping’) impulses: 
A neuron, impulses ‘jump’ over the areas of myelin going from node to node. Such impulses are callad - 
saltatory {‘jumping’) impulses, This increases the speed of nerve impulse. 
Types of neuron: On the basis of their functions, neurons are of three types; 


i, Sensory neurons: 
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F ed 


Interneurons form brain and spinal cord. T 


hey receive information, interpret them and stimulate motor 


neurons. They have many dendrites and axons. 
iil. ~ Motor neurons: 
Motor neurons carry information from intemeurons to muscle or glands (effectors). They have many 
dendrites but anly one axon. : . 
Q5. a. Describe the structure of human eye. 


Our eyes are located in small partons of skull known as the orbits or aye sockets, Eyelids wipe eyes 
and prevent dehydration. They spread tears on eyes, which contains substances, for fighting bacterial 
infections. Eyelashes prevent fine particles from entering aye. a 


Structure of human eye; The structure of eye can be divided into three main layers. . 
[. Outer layer: The outer layer of eyeball consists of aclers and comea. 
Sclera: 


Sciara gives eye most of its white colour. It consists of dense connective tissue and protects the inner 
components of eye and maintains its shape. In-the front, sclera forms the transparent cornea. 


Comea admits fight to the interior of eye and bends light rays so that they can be brought to a focus. 


Structure of human eye 
i, Middle fayer: 
Chorokd: The middie layer is called choroid, It contains blood vasseis and gives the iiner eye a dark colour. 
Isis: ‘The derk-colour prevents disruptive reflections within eye. Behind comea, choroid bends to form s 
muscular ring, called ints. 
Pupil: There is round.hole, catied pupil, in the cantre of iris. After striking the comea, light passes through the 
pupil. The size‘of pupil is adjusted by the muscles of iris. Pupil constricts in bright light when the circufar 
__ Muecies of iris contract. Similarly, pupil dilatas in dim light when the radial muscles of iris contract. 


Circular muscles Circular musces 
(retaxed) (Comiractad) 
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Pass See 
Behind iris, there is.a convex lens, sich Socnen GALA nibveniedeais” 
eye via & ing of suspensory ligament. To clearly see an object far away, ciliary muscles we relaxed ane lene * ig 
becomes less convex. When ciliary muscles contract, lens becomes more convex and round. 


ili,  Innerlayer: - 
: Retina: 


The inner layer i is serteory is called as retina. it contains the photosensitive cells called Sods mt atin 
and associated neurons. ons 
Rode: Rods are sensitive to dim light while cones ‘are sensitive to bright light and A. 

colours. Retina has ewe peintt'ie. fovea and optic disc.” Ma 

Fovea is a dip in retina, directly opposite to lens and is densely packer with tone oats, ie i)" 
responsible for colour vision and sharpness. 
Optic disc: 

Ontic disc is a point on retina where the optic neive enters retina. There are mes oct» 
Poirt, that ie wy Xl aleo referred to as the blind spot ' ; i 
Chambers: eae 

The it divides the cavity of eye ito two ahatbers Pry curt ie 
comea and iris; whereas the posterior chamber is between trie and retina, . ‘ 
Aqueous humour: , 

The anterior chamber contains 4 clear fluid known as aqueous humour Vitreous pens: “a 

The posterior chamber contains a jelly-ike fuk known as vitreous humour. i sar 


' of eye and suspends the delicate lens. 
Sensation of vision: . eis 
Light from objects enters aye and is when i panass tough comes! 
and vitreous humour. Lerts also focuses ight on feta. As a result, the.image faite oh retigg. Bis 
generate nerve impulses M the Optic nerve, These impulses. are’ cariied to the bral 
sensation iam ; 


Rods comain @ pigment called rhodopsin. When light falls on rhodopsin, it breaks for generating a 
nerve impulse, In the absence of light, the breakdown products are again converted into rhodopsin.” *- 
Too much kght being let in could damage the retina; too littie light makes sight difficult. °°" 
b. Hew would you descrihe the structure of theexternal, middle and in abet 
Ans: Ger: Our ear helps us in hearing and also te maintain the balance or etjellipdiina snr hb 
Structure of Ear: Eer has three. main parts i.e. extemal ear: middle ear, and intemal eat” | 3288 


Middta maiz bones 


a | 
Mateus Incus Slopes = Semicxcutar 
canes 


eit} tt cnveitonw 
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wil a ee 
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‘ Extemal ear anne of pinna, auditory cana! and ear drum (tympanum), Pinna is the broad extemal 
part, made of cartilage and covered with skin. it helps fo direct gourd waves into auditory canal. There are - 
special glands in the walls of auditory oansi, which produce wax. The wax and the hairs i auditory canal 
protect ear from small insects, germs and dust. In additions to this, they help to maintain the tempensture and 
dampness of auditory canal. Auditory cana! ends in ear drum, This thin membrane separates extemal bar from -: 
middie ear. 

8, Middle Ear: 

Middie ear is a chamber after external ear, Three small bones, called middie ear ossicles, are present: - 
in a chain in middie ear. These movable bones include malleus, incus and stapes. Malleus is attached with 
ear drum, then comes incus and fina#y stapes that is connected with a membrane called oval window. Oval .: 
wincow separates middie ear from inner ear. Middle ear also communicates with the nasal cavity through 
Eustachian tube. This tube regulates the air pressure on both sides of sar drum. 
iil, Inner Ear: 

Inner ear consists of three parts i.e. vestibule, samicircular canals and cochlea, Vestibule is cca in 
the centre of inner ear. Three canals called ¢emicircular canala are posterior to the veribule, The iat is 
made of three ducts and wraps itself inte a coked tube. 

Sound receptor cells are present within the middle duct of cochiga. 


- [Stru of Inuer ear 


Q6. Outline the major giands of the endocrine system (pituitary, thyroid, pancreas, sérenal 
gonads), with name of their hormones and their functions, wt 
Ans: 1. =‘ Pituitary Gland: 

It 38 @ pes-shaped gland attached to the hypothalamus of brain. Many hormones (trophic sstareae 
pituitary gland influence the secretions of other endocrine glands. However some hormones of this. gland act 
directly on various tissues of body. There are two lobes of pituitary gland’e. anterior lobe and posterior lobe: 

@ Anterior Lobe: Ht produces many Kotmones. 

Somatotrophit: One of tts Important hormones #s eomatotrophin {growth hormone). 

Function of Somatetrophin: It promotes the growth of body. 

Dwarfism: If the production of this hormone is diminished during growing age, the rate of growth 
decrasites. This condition is called dwarfism. 

Glgantism: If this ao is excessively peme dusing growing age, it leads to gigantism:(very tall and 
overweight 

Acromegaly: if somatotrophin is excessively produced after growing age, intemal. organs and body 
extremities alone grow large. eee omy gear Such persons will have 
large hands, feet and jawbones. 

Thyrold-stimulating-hormone (TSH}: 

Another important hormone secreted by the anterior lobe of pituitary gland is thyrold-stimulating- 

hormone (TSH). 

Function of tiryroid-stimulating-hormone (TSH): 


ie abimardatas blew alan’ te anaes he Lowa... Wh. a..a...?.4..k....... es _y ne na Pr Pa 
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The posterior lobe of pituitary gland stores and secretes tw hormones i.e. oxytocin and vasopressin 

(antidiuretic hormone: ADH). These hormones are produced by hypothalamus {a part of brain}. 
Function of vasopressin: 

Vasopressin increases the rate of reabsorption of water from nephrons. When we have low amount of 

water in body fiuids, pituitary gland secretes vasopressin and so more reabsorption of water occurs 

from nephrons into blood. In this way, body retains water and jess amount of urine #3 produced. - «: Se! _ 
Diabetes Insipidus: 

On the other hand, when body fluids have more than normal water, there is a dectine in the secretion of 

this hormone. if pituitary gland does not secrete this hormone in the required amount, less water ia 

reabsorbed from nephrons and there is excessive ‘oss of water through urine. This condition is known 

as diabetes insipidus. 
Function of Oxytocin: 

Thé hormones, oxytocin stimulates the contraction of uterus walls in mothers for chiki birth. ee 

this hormone is necessary for the ejection of milk from breast. oH 
2..  Thyrold giand: in at 

Thyroid gland is the fargest eadeciine gland in human body. It is present in naicain alain’ 
Thyroxin: Thyroid giand produces a hormone thyroxin. {odine is required for the production of this hormone" 
Goitre: Hf a person lacks iodine in diet, thyroid gland cannot make its hormone. In this condition, pe 

gland entarges. This disorder is called goitre, 

Function of Thyroxin: 

Thyroxin increases the breakdown of food (oxidation) and release of energy in body. i is also 

beta for the growth of body. . . 

’ og ‘ae 


is caused. by- fhe poreelronrag — It is -chacaclenset! by! j 
in body and slowing-down of heart-beat. i 
Hyperthyroidism: 
Hyperthyroidism is caused by over-production of thyroxin. Its symptoms are increase in energy 
production, increased heart-beat, frequent sweating and shivering of hands. 
Calcitonin: 
The thyroi¢ gland produces another hormone called caicitonin. It decreases the level of calejum one in 
blood and promotes the absarption of calcium from blood inte bones. 
3. Parathyroid glands: 
These are four giands situated on the posterior side of thyroid gland. They produce a eta known 
as parathomone. 
Function of Parathormone: . 
It increases the level of calcium ions in the blood. When there is increased production of parathormone, - 
more than normal calcium, consequently the bones bacome brittle. If there is otal os cal 
parathormone blood calcium level falls. tt leads to tetany, which afects the functioning of mussle.. 
4, Adrenal glands: 
Two adrenal glands are situated above kidneys. Each adrenal pe consists of two part: the Outere.; 
part is cortex and the inner part is medulla. 
Epinephrine or adrenaline; = 
Adrenal medulla secretes a hormone called epinephrine or adrenaline In response to stress. 
Function of Epinephrine or adrenaline: 
It prepares our body to overcome emergency situations. Therefore, adrenaline !s also termed ag - 
emergency hormone. rae 
Corticosteroids: 
The adrenal cortex secretes many hormones cated corticosteroids which maintain the Delance of siaia 
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This portion secretes digestive enzymes, through @ duct, into the smail intestine. 

Istets of Langerhans: 
Sore portions of pancreas serve as ductless (endocrine) gland. This portion contains groups of 
endocrine calls referred to ag isiete of Langerhans. These islets secrete two hormones ie. insulin and 


glucagon 
Glucagon: Giucagon influences the Iver to reigase glucose in blood and so the blood glucose 


concentration rises. 
Insuiin: Insulin influences the liver to teke excess glucose from blood and so the blood guucose 
concentration faiis. 


_ Diabetes malitus: 

' lf a person's pancreas does not make forma! quantity of insulin, the blood glucose concentration rises 
and we say that the person has diabetes mellitus. Persons with diabetes have loss of body weight, 
weakening of muscles and tiredness. The disease can be controlled by insulin administration. Formerty, 
insulir extracted from animals was used for this purpose. But now human inawulin produced from : 
bacteria through genetic engineering is available. 

.6. Gonads: 

Testes (Singular, testis) and ovaries are the male and female reproductive organs i.e. gonads. In 
addition to producing gametes, gonads also secrete hormones, called sex hormones. 
Testosterone: Testes secrete hormones @.9. testosterone, which js responsible for the development of 
male secondary sex characters ane yee of hair on face and coarseness of voice atc. - 
Estrogen and progesterone: 
Ovaries secrete estrogen and progesterone, which are reapensible for he dewopment of fra 
secondary characters such’as the development of breast etc. 


Important Questions & Answers 


Qi. Whatis nerve impulse? 
Ans: A herve impulse is 2 wave of electrochemical caanoea ta tne song eng cera, 
Q2. What Is ganglion? 
Ans: ln certain parts of body, the cell — of many neurons form a nome enveloped by a mira, This 
is called gangiion. 
Q3, Entlst the division of the nervous system? 
Ans: ‘Divisions of the Nervous System: 
. The nervous system consist of. I, The central nervous systems il. Peripheral nervous systems 
i. Central Nervous System: The central nervous system consists of brain and spinal-cord: : 
i, TAthhGadon ee 
Q4. Whatis the a of Hippocampus? 


Hippocampus is a structure that is deep in the cerebrum. It functions for the formation of new 
memories. Peopte with a damaged hippocampus cannot remember things that occurred after the but: om 
remember things that occured before damage. 

Q5. How rest of the brain connect to spinat cord? ° 
Ans:. The medutla oblongata, pons, and midbrain connect the rest of brain to spinal cord They are 
collectively referred to a8 brain stem. 

Q6. What is spinal cord and how Song it is? 

Ans: Spinal cord ia the continuation of medulla oblongata. Spinal cord is roughly 40cm long and about as 
wide a8 your thumb for most ofits length. 


Lie wala ants Sadertikhe bas che dare et nein sa! pees etd 
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Ganglia are the clusters of neuron cell bodies outside CNS. Nerves arise or lent! thereat Be eae a 
cord, So thay are named as cranial‘and spinal nerves, < 
Humans have 12 pairs of cranial nerves and 34 pairs of spinal nenwes. Ea aes nerves: are be 
genisory, some aré motor and some are mixed. On the other hand, all spinal nerves are mixednerves, 
Pathways: 
The cranial and spinal nerves make two pathways i. sensory pathway { {conducting impulses from 
receptors to CNS) and motor pathway (conducting impulses from CNS to effectors), 
Systems of Pathway: Motor pathway makes two systems. 
i. Somatic Nervous 


tis recsouale Sor the covseiook wid veliniury: ache Rrinciudes piesa a 
conduet impulses from CNS to skeletal muscles. i res 
li, Autonomic Nervous System: cae 


It is responsible for the activities, which are not under conscious contrat. consists’ of motor neurons 
that send inpulses to cardiac museles, smooth muscle and glands. 
Types of Autonomic Nervous System: 
Autonomic nervous system cae af sympathetic system and parasympathedic sysiom. 
Sympathetic nervous system: 
Sympathetic nervous systern prepares body to deal with emergency situations. Thiet fe oft cailect: tk 
“fight or flight" response. During-an emergency situation, this system takes necessary actor. For samnpia;® 
dilates pupils, accelerates heartbeat, increases breathing rate and inhibits digestion. 
Parasympathetic Nervous System: 
When stress ands, the parasympathetic nervous system fakes action and normalizes ail the functions 
It causes pupils to contract, hel digestion, and slows the rate of heartbeat and breathing rate. 


be 
ae oe 


Q8. Explain why you will need a reflex action? 
' OR 

Explain the rote of reflax'action in a human body? 

Anis: Reflex Action: 
Tire involuntary and immediate response to a stimulus is called reflex action. -— 

When central.nervous system sends impulses to musdes and glends, two types of actions (respornis) ten 

i, The higher centres of brain contral the conscious action or voluntary actions. 

i. When impuises are not passed to the higher centres of brain, it results in responses which are not 
under conscious control. Such responses are caiied involuntary actiens. Sometimes, the Involuntary 

response produced by the CNS is very quick, Such a response is called reflex action. 


Refiex arc: Bre: The pathway flowed by he nerve impulse for producing a ref action, t called reflex arc. 
—— ee ee a 
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Impulse is generated which is carried by sensory neurons to the interneurons of spinal cord, Fron 
.interneurons, the impuise is passed to motor neurons, which carry it to the muscles of arm. As # resuit, the 
muscles contract to withdraw hand, During it, other intemeurons tranemit nerve impulses up to brain so that the 


parson becomes aware of pain and what happened. 


Receptors In Humans: 


We know that the organs or parts which are specifically built to detect particuiar tyoe of stimuli are 
called sense organs or receptors, Main receptors in man are eyes, ears, nose, taste buds, racaptors of touch, 
heat and cokt ete. 
Q9. Why is colour vision essential for a pilot? . 

Ans: For a pilot, colour vision is essential so that he/she can recognize aircraft position lights, light-gun 

- Signals, aitport beacon, approach-slope indicators, and chart symbols, especially at night. A pot must have 
the abiity to perceive these colours necessary for the safe performance af his/her duties, 
Qt0. Have you notice that during summer the urine output is low? 
Ans: Yes, during summer, the urine gutout is low, Due to increased sweating, the water level of blood is - 
lowered. As a result pituitary releases more ADH into blood. ; 
Q11. Briefly describe Blood Glucose Concentration (BGC) Test. 
Ans: Blood Glucosa Concentration (BGC) Test: 
The amount of glucose in blood is measured by Blood Glucose Concentration (BGC) Test. It is used ta 
diagnose diabetes. Blood glucose may be measured on a fasting basis {collected after an @ to 10 hour fast), 


randomly (anytime) and after a mea. 
Tha results of some BGC tests are given here, 


ee | ee ee | 
From 70 to 99 mg/100m! Noma} 
From 100 to 126 mg/s00m! | Predabetc 
126. mg/00m! and above dL (Diabetics 
EC 


Diagnosis 
Less than 140 ma/100m! 


Pre-ciabetic 
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GUESS PAPER & MODEL PAPER € « 
BASED ON CHAPTER # 13 (Reduced Syllabus} 
SUPPORT AND MOVEMENT 


Only topic based relevant MCQs. Short and Long Questions are Inch: 


1 , od ES ee 
2. All information in side boxes ia excluded, ae cere sont 


Human Skeleton (57) 
Bone and Cartilage (58-60) 

Components of Human Skeleton (60} 
ypes of Joints (62-63) 
Muscles and Movement 


Time Allowed: 20 minutes "Total Marks: 12 
Note: Section-A ls computsory. All parts of this section are to be answered on the question paper itself. Itahould be 
compieted In the first 20 minutes and handed over to the Contre Superintendent, Delating/overwriting is not alowed. 
Do not us¢ lead pencil. 


a 1 Encircle the correct option |e. A / & / ¢/ D. Ail parts carry equal marks. 


Support and Movement 
(Chapter # 13) 


Find the bail-and-socket joint. — ; 
A. Joint in the finger bones B, Joint of neck and skull Bones. : 
C. Joint at elbow D. Joint at pelvic girdle and leg bones. 
ii. _ All these are the parts of axial skeleton of humans axcept: 
A. Ribs B. Stermum C. Shoukjer girdle D, Vertebral column 
tli. | The disorders in which there is an sigs of uric acid In joints: 
A, Gout 8. Rheumatoid arthritis C. Osteoporosis . D. Osteo-artiitis 
jv. Whatis correct about tendons? fo lyip 4 ae | 
A. Tendons are flexible and they join muscles with bones ae 
B. Tendons are non-etastic and thay join bones with bones "ag 


C. Tendons are non-elastic and they jon muscles with bones 
D. Tendons are flexible and they jo muscles with muscies _ 


vy. How many bones = our skull? 


A. 14 C. 24 D. 26 
vi. What are the main ae of a bone? 

A. Marrow, spongy bone, wax B. Marrow, compact bone; wax 

C. Compact bone. and rrarrow D. Compact bows, spongy bone, mortem 
vil, What do some bonea produce? ; 

A. Mucous B. Hormones C.Ongen = “opal 
villi. How would you define skeletal system? 


A. All the bones in body B. All the muscles and tendons . 
C. All the body's organs, both soft and hard tissues ; 
D. All the bones in body and the tissues that connect them 

ix. Find the INCORRECT statement. 

A Bone i is where most blood cells are made 


ee ee ee Se Eee See. Pee py me 
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ofrib cage ls to: ot 
bt the womach a * — B. Protect the spinal cord 


x tenet sy , D. Provide an abject to which the unge.can attach 
™ ine : : “ Ch ; 0.65 
. xil.,- fabs Doneaien muscle contracts? ar 
4 ‘ -&. Triceps D. Exteneion 
» BIOLOGY SSC-II | 
ids satan 2:40 riours Total Marks: 53 


NOTE: Answer any six parts from Section ‘B’ and attempt any five parts from Section-C. Attempt any two 
questions from Section ‘D’ on the separsiely sec anewer aos Use supplementary anewer sheet j.¢. 
Sheet H required. Write answers and Is 


SECTION-B { Marks 18) 


0.2 Attampt any SIX parts from the following. All parts carry equal marks. (6x3 = 18) 

1. Differentiate between cartilage and bone. 

li. § What isthe role of skeleton in support and movement? 

ae Label the biceps and triceps in. the Following diagrams and alse mention their contracted or 
relaxed states. . 


W. Define movement? Write names ofthe types of movement. 
vy. What de you meant by exoskeleton? 
vi. Write briefly about skeleton system and its role? 
vil. Write briefly about cartilage. 
vill, a. Name the Jongest bone in human body? 
b. Name the smallest bone in human hody? 
E _ 1 
Q.3 Attempt any FIVE parts from the following. Ail parts carry equal marks. (5x3= 15) 
i, Describe the role of bones in human skeletal system. 
ji, The neck joint between vertebral column and head allows movements side to side, Can 
you think what would have happaned if it were a ball-and-socket joint? 
itl. Briefly explain Muscles and their Movement. 
iv. Which point of attachment is pulled when a muscle contracts? 
v. Aquatic animals need leas skeletal supports than land animals of similar size propose an 
expianation for this fact. 
vi. Define tha following terms. 
a. Fibrous cartilage b. Hinge joint c.  Hyaline cartilage 
vit, Define the following ternts. mas 


Baan ltl anna auasil,.s J.li.k - i= nt... oat =... 
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actus wiles Meroe Alquetons cary equa eri . o 
xu = 
a. What are the main components of the axial skeleton and the appendicular skeleton 
of human? 
b. Describe the types of joints and give examples. j 
Q5. What are ligaments and tendons? What function do they perform? 
Q6. Explain antagonism in muscle action selecting biceps and triceps as exqumple. 


SOLUTION OF GUESS PAPER & MODEL PAPER fo 


Q.2 Attempt any SIX parts from the fotiowing. All parts carry equal marks, 
| rae ce 


The main San 3 cartlage tissue 
include reducing friction at the joints, 
supporting tracheal and bronchial 


mechanical darnage, siecbenco in 
the movement of the body, 


providing a framework and shape tubes, acting as shock absorbers 

tor the body, storing minerals and | between vertebrae, and maintaming 

producing red blood and white the shape and flexibility of ear, nose. 
blood cells. andsoon. 


Bone or osseous tissue is made up 
of osteoblasts (progenitor celis), 


osteoclasts (large cells that comprising of collagen and elastic 
breakdown bone tissue for growth fibres, in which the mature ~ 
and repalt), and bone lining cells chondrocyte cells are embedded. 
(that regulate the movement of . 
cakaum 


Disorders of the bone consist of 
osteoporosis, osteosarcoma, 
osteomyestis and osteogenesis 

imperfecta which is a genetic 

disorder and other disorders. 
Bones make up the endoskeleton — 
of vartebrates. 


Cartilage is amuch softer, more = 
pliable component that is mostly found 
in between joints of bones. 
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OR (Second Answer) 
Cartilage: 


1, ** The cethiar elements of the cartilages are chondrocytes. 
The matrix contains @ protein cated chondrin, 
"3, itis eoft except calcified cartiiage, | 
4. itis avascular {not supplied with blood vesseis), 
5. Marrow cavity is absent. 
6,  Canaliculiareabeent: = 
7. Cartilage is covered by perichondrium. 


4. " Tybatule serents oF 16 bane are cetnocttee. | a 
“02, Sanaa: Sonteines seottiht-clled desain. | a 0g coe) 
3. shard cue othe depoation of pitephates and carbonates of calcium inthe mar 

4, itis vascular (supphied with. tiood veepels). 
5, Marrow cavily is present. 
6. ~. Osteocytes rinterconnectad canaliculi, 5 wt 
of Bane Is covered by periosteum. 
li, What is the role of skeleton in support and movement? 
Ans: Role of Skeletal System: 
The-big functions of skeletal system are. protection, support and movements, in our-bedy, skeleton 
works very closely with the muscular system to hefp us move. 


Phalanges 


Phetan gat. 


Sandarty, skeleton provides protection to many infernal organs e.g. sll protects ‘ain, vertebral 


eskiumn crréarcte erdeal ccd end phe ardor? mrt 48 sii weer interme ae Leak oe 
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, Label se Bicone ane henge ie Charen Sores eee ee 
saleced states, 8 


pea 


Biceps {Contracted state) Biceps (Relaxed state) 
Triceps (Relaxed state) Triceps (Contracted stata) 


lv. Define movement? Write names of the types of movement. 


Ans: Movement: 

| Mier grrr nig mf ga etn by wy 
pets. - ey 

Types of Movement: There are two types of movements: , Gee She ie a Se ae 
|, Movements of body parts =I Locomation Raa oe 


EOC 98 Nearer OF Be) Seren: 8 gs HAT) Oe Eng OD ST 
v.  Whatdo you meant by exoskeleton? 


: Exosketeton: 

The skeletal system of some invertebrates @.9. arthropods, seine ones ote ft ced 
exoskeleton. 

vi. Write briefly about skeleton system and its role? sik “th abe 
Ans: Skeleton: a ae & ied 

Skeletal system ot skeleton is defined. 2s the framework of hard, srtculshed‘eickown that rons 
physical support, attachment for ske‘stal muscles, and protection for the bodies of animals. 
Endoskeleton: 

Like other vertebrates, sc: sac rosa Ges ard 9 coed acaleaes 
living body, the skeleton is very much altve. riley eli lg a naa ah 
and blood vessels in them. They grow and have the ability to repair themselves, 

Role of the Skeletal System in the Body: 

I =—s- The skeletal system has many roles in the body:. 2 

ij, The lon eupare he bly ape ha pl of grey. The ye bones of tower pa 
the trunk when standing. 

ili, The skeleton also protects the soft body parts. The fused bones of the cranium surround the brain to * 

- ' protect it from injury. Vertebrae surround and protect the spinal cord, and bones of the rib cage heip 

protect the heart and lungs. 

lv. Boned work together with muses #8 simple mechanical lever systems to produgg body movement. 

¥. Bate 8 So eee PG Saceane ae IC 08 IR Pe ey SM rn eat 
the calls that make up blood. 

vi, The-bones of the ear canal are important for sound transduction. 


vil. . Write briefly about cartiiage. eos 3 
Ans: Cartilage: 

Cartage is a dense, clear blue-white firm connective tiseue (but less strong than bone}: The cele of 
portiana are catied chondresates. Fach chondrocite Sea in a fluid space called ineuna present inthe matrix 
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Hyaline cartilage: 
Hyaline cartilage ia strong yet flexible. It is found covering the ends of the long pres, the nose 
_ leryny, trachea and bronchial tubes. 


Chondrocytes 
(In lacunae) 


Cartilage matrix 


Events cartlage fa sir in sructre to hyaline cartilage. It is also quite song tut has east due to 
a network of elastic fibres in addition to collagen fibres. It ts found in epigiottis, pinna etc. . 
Hi. Fibrous cartilage: - 
Fibrous cartilage is very tough phe less flexible due to large number of thick colegen fiores present in 
knitted form. It is found in intervertebral di 
vil. a,- Name the longest bone in human body? 
Ans: The thigh bone is the longest bone in our body. 
b. Name the smallest bone in human body?: 
Ans: The smallest bone in the body isin our ear and is called the stinup bone (stapes 


Q.3 Attempt any FIVE parts from the following. Ait parts carry equal marks. (Sx 45) 

L.- Describe the role of bones In human skeletal system. 

Ans: Role of Bones: | 
Bone is the hardest connective tissue in body. Bones not only move, support and protect the various 

parts of body but alvo produce red and white blood celts and store minerals, 
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Components of a bone: 2 
th Compact bone: The hard outer layer of a bone is called compact bone. aie. 
H.  Spongy bone: The interior of bone’ soft and poraus. It is called spongy bone. 
lil, Sone marrow: Spongy bone contains blood vessels and bone marrow. 


tani 
Like cartilage, dv risk of bones also contra colagen But Taleo consi minereis<.q sch and 
phosphate. Cartitage contains a single type of call. On the other hand, bones contain défererd types of cell. 


Osteocytes: The mature bone cells are called = 


* a, tf 
ty te A Se 


The internal structure of bone 


i, The neck joint between vertebral column and head allows movements side to side, Cen 
you think what would have happened if it were a ball-and-socket joint? 
Ans: Ball-and-socket joints allow movement in . directions. In’ such situation we can same neck, in ahs 
directions. 
Hi. Briefly explain Musctes and their Movement. 
Ans: Muscies and Movement: 
When bones move af joints, they produce movements. The movements in bones are brought about my 
the contractions of skeletal muscles, which are attached with them by tendons. . 
Role of skeletal muscles: The role of skeletal muscles is as follows. 
One end of a skeletal muscle is always attached with some immoveable bone. 
Pistaia: 
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When a muscle is stimulated by a nerve impulse, it contracts to become shorter and — Due (0 this 
contraction, it pulis the moveable bone {at insertion). 


lv. Which point of attachment is pulled when a muscle contracts? 


Ans: Insertion. 
v. Aquatic animais need less skeletal supports than land animals of similar size propose an 
explanation for this fact. 


Ans: Secause the water supports the weight of the aquatic animal more than on land. Therefore, aquatic 
gnimals need lese skeletal supports than land animals of similar size. 
vi. Define the following terms. 
a. Fibrous cartilage b. Hinge jolnt c.  Hyaline cartilage 
Ans: a. Fibrous cartilage: 
The cartilage that has fargs number of fibres in the matrix ¢.g. the cartilage in intervertebral disc 
b. Hinge joint: 
_ Aint that permits movement of bones in one plane .g. elbow and knee joints. 
c,  Hyallne cartilage: 
The cartiage that has collagen fibres in its matrix; found covering the ends of the long bones, in the 
nose, larynx, trachea and bronchial tubes 
vil. Define the following terms, 
a.  Balleand-socketjoint b. Blceps c Bone 
Ane: a.  Ball-and-socket joint: 
The joint that allows movement in all directions 6.9. hip and shoulder joints. oe 4 
b.  Blosps: © A flaxor truacle on the front of the upper arm bone. 
c Bone: Hard compective tissue: moves, supports and protects the various organs of the body. 


Note: Attempt any TWO questions from the folowing. AN questions carry equal marks. 


(2x16 = 20) 

Mm a What are the main components of the axial skeleton and the appendicutar skeleton 

of human? 
Ans. The aduit hunan skeleton has 206 bones which are organized into two main components. 

lL  Axiat exeleton li, —Appendicular skeleton 
i, Axial skeleton: 
Axial sketon const of he 20 bones in the head an rank of body. tis composed of ve parts, 
Skull bones: 


Skull coniaine 22 bones out of which 8 are cranlal bongs {enclosing the brain} and sal abies 

Middle ear oesicies: There are 6 middle ear ossicles (3 in each ear), 

Hyold bone: There is also a hypid bone in neck. 

Vertebral column: Vertebral column contains 26 bones (vartabrae). 

Chest: The chast is made of a chest bone caled sternum and 24(12 cae nibs, 
i. Appendicutar Skeleton: 

Appendicular skeleton ia composed of 126 bones. Pectoral (shoukler) girdle is wade of 4 bones, Anns 
have § bones. Both hands have 54 bones. Peivic girdle (hips) has 2 bones. Legs have 6 bones. Both feet have 
34 bones. 

b. . Describe the types of joints and give examples, | 
Ans: Joint: 

A joint is the location at which two or mora benes make contact They allow movement and provide 
mechanical support. 

Types of joints: — Jointe can ba classified on the basis. of the degree cf movement they alow. 
i, Immuveeable Fixed) toints: 
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jl.  Stghtly moveable joints: Such joints alow slight movements. 
Example: Joints between the vertebrae. : 


T 


canal 
Sey 


(Fiaed aad ighly moves fat 


Ii, Moveable joints: Thay slow a variety of movements. a ee 
Example: Shoulder joint, hip joint, elbow joint, knee joint etc. ae aaa 
Types of Moveable joints: 
Tau aN of moma ny. Ta nn pe ee ad a 
joints. 

-@ Hinge joints: ote 
mc whe ea oh 
Exampée: The knee and elbow are hinge joints, a ee K 

b. Bal-end-socket: a ee 
Bal-and-socket jomts allow movement in all diractons. _ ee 


Example: The hip and shoulder joints are ball-and-socket joints. 


Baill-anid-segket jomt 


+ pes of mowlane jeints es 
Q5. What are ligaments and tee@one? What function do they perforni?: 
Ans, Ligaments ind Tendons; ~ 
Tendons and ligaments are bands of connective fissue (made of collagen). 
: Ligaments are strong but flexible bands and join one bone te another at joints. 
’ Function of ligaments: . Ligaments prevent distocation of bones atjoints. 


ee 
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Q6. Explain antagonism in muscie action selecting biceps and triceps as example. 

Ans, Antagonism: 

Skeletal muscles are usually in pairs of antagonists, !n an antagonistic pair, both muscles do opposite 
jobs. When one muscle contracts the other relaxes and this phenomenon is known as antagonism 
{antagonistic action). 

Flexor: When a muscle contracts and bends the joint, tis known a8 flexor muscle and thermowemert i 
called flexion. 

Extensor: When a muscle contracts and straightens the joint, * is known as extensor muscle and the 
movement is called extension. Following is an example of the antagonistic action of a pait of 
skeletal muscles. 

Biceps: Biceps is a flexor muscle on the front of the upper arm bone. 

Triceps: Triceps is an extensor muscle on the back of arm. 

Both these musce have their origin at pectoral girdle and insertion at one of the two bones of forearm. 
Action of Antagonistic muscle (Biceps and Triceps): 

Action of Flexion: 

When biceps contracts, the forearm {insertion end) is pulled — tt is the flexion of atbow joint. 
During this flexdon, triceps muscle relaxes. 

Action of Triceps: 

When troeps muscle contracts, forearm fs pulled down. It is the extension at-@lbow joint, During it, 
biceps muscie relaxes. 

In this way, bicaps and triceps make up an antagonistic pair of muscies. Similar pairs; working 
antagonistically across other joints, provide for almost all the movements of skeleton. 
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GUESS PAPER & MODEL PAPER # - 
BASED ON CHAPTER # 14 (Reduced Syliabus, 


REPRODUCTION. | 


NOTE: 


1. Only topic based relevant MCQs. Short and Long Questions are inchuded. 
2. All information in side boxes is exctuded. 


Methods of Asexual Reproduction (70-75) 
Binary Fission, Fragmentation. Budding, Spore For.nation. 
Parthenogenesis. Vegetative Propagation 

(natural and Artificial Vegetative Propagation Excluded) 
Sexual reproduction in plants (78) 

Sexual Reproduction in Flowering Plants (78-81) 


(Chapter # 14) 


SECTION — A (Marks 12) 


Time Allowed: 20 minutes Tota : 


Note: Section-A is compulsory. All parts of tis section are to be answered on the question paper ttself. t shout 


completed in the first 20 minutes and handed over fo the Centre Superintendent. Oeleting/overwriting ts not — | ‘ ; 
Do not use lead pencil. 


* Q.1  Encircle the correct option i.e. A/B/C / D. All parts Catry equal marks, 
i, Growing an entire new plant from part of the original plant is called; 


A. Budding B. Regeneration 
C. Fragmentation oD Vegetalive cropagation 
i, Rhizopus reproduces asexually ee . 
A. Binary fission B Budding a gee ee 
C. Spore formation D. Endoaporfomati. ie 
iil, ie etek Ga eiwe jak 
A. Vegetative propagation B. Regeneration 
C. Meiosis D. Gametogenesis 


iv. Which is NOT an advantage of grafting? 

A. The graft is identical to the parent plant 

B. Grafting allows the propagation of seedless fruits 

C. The graft combines the characteristics of two plants 

O. Grafting may allow for the faster production of desirable fruits ea! 
v. ~ Pollination is the transfer of pallens from; ‘ Sa) Gi 

‘ A. Antherto stigma 8. Stigma to anther 
‘ C. Sepal to petal D. Patal to sepal 

vi. Double fertilization in plants means; 

A. Fusion of two sperme with two egg calls 
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Afvar fertilization in plants, the fruit develops from; 


“A. Ovule wall B. Petals C. Ovary wall D, Anther 
vill, Which part of the female reproductive system ala ro faa al Lal 
“A. Fallopian tube =—-_B. Uterus C. Vagina D. Cervix 
ix.  Ingkde testes, the sperms are produced in; 
A. Yes deferens B, Spenn duct 
' ‘© Séminiferous tubules D. Collecting ducts 
x. Which of these cefis has haploid number of chromosomes? 
A. Spermatogonium B. Primary spermatocyte 
C. Secondary spermatocyte D. All of these 
xi, The embryonic stem above the point of attachment of cotyfedon(s)iscalled 
A. Radical B. Plumule C. hypocotyt D. Epicotyl 
xih. is essential for the respiration in the calls of embryo. 
"A. Oxygen B. Nitrogen C.Water = - D. Carbon 
BIOLOGY SSC-II 


Time allowed: 2:40 Hours Total Marks: 53 
NOTE: Answer any six parts from Section ‘B’ ahd attempt any five parts from Section, Attempt any two 
questions from Section ‘D’ on the separately provided answer book. Use supplementary answer sheet fe. 


Sheet-£ if required. ¥irite your answers neatly and legi bly. 
E -B(M 18 


Q.2 Attempt any SIX parts from: the following. All parts carry equai marks. {6x3 = 18) 
i, "Parthenogenesis is a type of asexual reproduction". Give comments on this statement. 

il. Outline the life cycle of a flowering plant. 

lil, | What structural adaptations will you find in a wind-pollinated flower? 

lv. Define reproduction. Briefly describe its importance and types. 

v. — Enlist the methods of asexual reproduction. 

vi, Give examples of insect and wind pollinated flowers, 

vil. Give an Introduction of sexual reproduction Jn plants. 

vill, Explain Sexual Reproduction in Flowering Plants. 


ON-C(M i 
Q.3 Attempt any FIVE parts from the following. All parts carry equal marks. (5x3 215) 
i, Briefly describe the structure of flower. 


li. Differentiate between self and cross pollination. 

Hi, | What structural adaptations will you find In insect and a wind-pollinated flowers? 
iv. Whatis parthenocrapy? 

¥. Give an introduction of sexua! reproduction in animals, 

vi, Write a note on the formation of gametes (Gametogenesis): 

vil. Write a note on the fertilization and development in rabbit. 


E -D(M 2 
Note: Attempt any TWO questions from the following. All questions carry equai marks. 
(2 x10 = 20) 
What are the different ways by which prokaryotes, protozoans and fung! reproduce 
. asexually? 
QS. Write a.note on the male and female reproductive systems of rabbit. 
06. a. $$Outline the methods of asexual reproduction in animals. 
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SECTION-B (Marks 18) 


Q.2 Attempt any SIX parts from the following. All parts carry equal marks. (6x3= 18} - 
_ L.  -"Parthenogenesis is a'type of asexual reproduction”. Give comments on this statement. . 
Ans: Parthenogenesis is a form of-asexual reproduction in which growth and development of entyed cos: -; 
without fertilization. In plants, parthenogenesis meana development of art embryo from an unfertilized egg ced. 
Parthenogenesis is a form of asexual reproduction in which an unfertilized egg develope into few 
offspring. Therefore, Parthenogenesis is a type of asexual reproduction. 
Examples: Some fishes, frogs and insects reproduce by means of parthenogenesis. 
Similarly, queen honeybee lays eggs in the cells of honeycomb. Many eggs remain unfertilized and 
develop into haploid males (drones) oy parthenogenesis, At the same time, some eggs are fertilized by male 
bees and these develop into diploid females (new queen and worker bees). . 


li,  Outtine the life cycle of a flowering plant. 
Ans: Ife cycle of a flowering plant: 


weatvar vata 
fe 
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_ Whot sectoral adaptors wi yon fed a wend pollinated flower? 


Sie lowreraiyenat SS SCSCS~*S 
[Colour Petals green ordain =SSSSCSC~S~*S 
ee 


7 Stiga Feathe 


branches “ i g pollen 
fv. Define reproduction. Briefly describe its importance and types. 
Ans: Reproduction: 


Reproduction is defined a3 the production of individuals of the same species i.e. the.next generation of 
species. While i is one of the fundamenta! characteristics of living things, it is not an essential life process. 
Importance of Reproduction: ” 

Reproduction i is thus essential for the continuation of species. it ensures that the genetic materiat of 
one generation is transmitted to the next. Each generation produces more offspring’s for the next peneration. 

Many individuals die due to various reasons like diseases, competition, genetic factors etc. before 
reaching the reproductive age. Only the fittest and the best survive and reach the reproductive age. This 
ensures that the advantageous characteristics are transmitted to the next generation. . 
HL aadetenmiianmeta - There are two basic types of reproduction. 

Asexual reproduction: 

Asexual reproduction means simple celi division that produces an exact duplicate of an organism, 

There are many types of asexual reproduction which we stal-discuss on the fotowing pages. 

i, Sexual reproduction: 

Sexual reproduction involves the joining (fusion) of male and female sax cells i.e. gametes. 

v.  Eniist the methods of asexual reproduction. 
Ans: Methods of Asexual Reproduction: 

Asexual reproduction ‘does not involve the fusion of gametes. There are many ae ‘of sneuial 
reproduction, ail producing individuals that are genetically identical to each other-and to the parent, 

i. Binary fission il. Fragmentation ili, Budding 

iv. Spore Formation v, Parthenogenesis vi. Vegetative Propagation 
vi. Give examples of insect and wind poNinated flowers. 

Ans: Examples of insect pollinated flowers: 
Examples of insect pollinated flowers are buttercup, rose, wallflower, sunflower, orchid etc. 
Examples of wind pollinated flowers: 
Exampies of wind potiinated flowers are grasses, hazel, willow, com ete, 
vil, Glve an introduction of sexual reproduction in plants. 
Ans: Sexual reproduction in‘plants: 
Sexual reproduction involves the production of gametes (spenns and egg calls) and their fusion ie. 
- fertilization. Gametes are produced in special structures in plant body, 

The major plants groups are mosses, ferme and seed plata. The seed plants inckde gymncaperms 
and angiosperms (flowering plants). Pratt AID Une ravers methods for bringing the sperm a ace 
together. 


in mosses and ferns sperms are motile and can swim to @gg cells Therefore, these per requis 
water (in the form of dew or rain) for sexuat reproduction. 

On the other. hand, gymnosperms and angiosperms have special methods for carrying their sperms to 
€a4 cats. They do not need water for reproduction. 
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One generation is diploid and produces spores. It is called sporophyte generation. 

Gametophyte generation: 

The other generation is haploid and produces gametes. It is called gametophyte. generation. 
Alternation of generations; 

The phenomenon in which two different generations alternate with each other during life cycle is known 
as alternation of generations. ; 
Significance of sexual reproduction in plants: ‘ 

in most plants, sporophyte generation is dominant. it means that it is big in size and is independent, 
Sporophyte produces haploid spores: by meiosis. The spores develop into gametophyts, It is small in size and 
depends upon sporophyte. It produces gametes by mitosis. The maie and femate gametes fuse and form 
diploid zygote. The zygote undery gated mitosis and develops inte a new diploid sporophyte. 


a | ye Me... 
a A 


Spores 
Zygote (iN) 


tog i. 


Ssoww 


(2N) 
Gamete ca ] 
ae Gametophyte 
(1) 


An overview of alternation of generations in plants } 


viii, Explain Sexual Reproduction In Flowering Plants, 
Ans: Sexual Reproduction in Flowering Plants: 
Pollination: When pollen grains mature, they are transferred to stigma. It is called pollination. 

Pollen tube: 

On reaching the stigma, the tube nucleus of pollen grain constructs a pollen tube. The pollen tube . 
contains a tube nucleus and two eperms. The tube grows through style and ovary and enters ovule. Here, ¢ 
bursts and releases the sperms. Both sperms enter the female gametophyte. One sperm fuses with egg and © - 
forms a diploid zygote, The other sperm fuses with diploid fusion nucteus and forms a triploid (3N) nucleus” 
called endosperm nucieus. 

‘Double fertilization: Since the process of fertilization involves two fusions, it is called double fertilization. 
Seed and Fruit Formation: 

Zygote develops into embryo and endosperm nucleus develops inta endosperm tissue (food of the 
growing embryo). Ovule then becomes seed and ovary changes into fruit. When seeds mature, they are 
dispersed. If seeds get suitable conditions, their embryos develop into new plants (the diploid aoe of 
the next generation). ’ 


SECTION -C (Marks 15) 


Q.3 Attempt any FIVE parts from the following, All parts carry equal marks. © (5x 3=15). 
i, Briefly describe the structure of flower. _ 
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Calyx is the outermost whorl. It usually green in colour. 


Individual units (leaflets) of calyx are called sepals. Sepals protect the inner whorls at bud stage. 
Corolla is the next inner whorl and is often coloured brightly. 

Individual units {leaflets} of corolla are called petals. They serve to attract bees, birds, etc. 
which are the agents of pollination. 


Third whorl i.e. androecium is the male reproductive part of flower. Its units are called stamens. Each 
stamen has a thread-iike filament at the free end of which anther is attached. Another has pollen-sacs in 
which haphid microspores (polien grains) are produced through meiosis. 

Tube nucieus and generative nucleus: 

Each microspore germinates into the male gametophyte generation. During it, the nucleus of 
microspore undergoes mitosis and produces two nudiei .¢. a tube nucleus and a generative nucleus. The 
generative nucleus again undergoes mitosis and produces two sperms. So, a germinated microspore has a 
tube nucleus and two sperms. All these structures are the male gametophyte generation of piant, 

Gynoedum: 

Fourth whorl i.e. gynoecium is the female reproductive part of flower. ts units are called carpels (or 
pistits). Each carpel ts made up of the basal ovary, middle style and upper stigma. inside ovary, there is one 
to many ovules. 

Macrospore: 

Inside each ovule, one haploid macrospore is produced through meiosis. Macrospore germinates into 
the female gametophyte generation. During it, macrospore undergoes mitosis and produces an egg cell and 
some associated structures (¢.g. fusion nucleus). Egg ceil and associated structures are the female 
gametophyte generation of piant, 

il. Differentiate between self and cross pollination. 
Ans: Pollination: 

The transfer of pollen grains from flower's anther to stigma is called poilination. 
Self pollination: 

Seif pollination is defined as the transfer of pollen grains from the anther to the stigma of the same 
flower or other flower of the same plant. 
Cross pollination: 

Cross pollination is the transfer of pollen grains from the flower on one plant to the flower on other plant 
of the same species. Cross pollination is brought about by various agencies like wind, water, begs, birds, bats 
and other animals including man. 


Pollen Grain \ 


Self pollination (left)and (right) 


iii, | What structural adaptations will you find in insect and a wind-pollinated flowers? 
Ans: Adaptations in insect-pollinated and wind-pollinated flowers: 


Insect Pollinated Flowers Wind Pollinated Flowers 
f Ske ——Generaliylage = Generaliysmal 


| = Colour =——s« Petals brightly coloured Petals green or du in colour 
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Polien grains Small number produced / heavy andjLarge number hase f light wi 
stick smooth surface 


| Stigma = sPinhead shaped with no branches _|Feathery branches for catching pollen 


An insect — pollinated flower (left)and a wind — pollinated (right)flowers 


iv. What is parthenocrapy? 

Ans: Parthenocrapy: ‘ 
In some olants, ovaries develop into fruit without the fertilization inside their ovules. This process is 

known as parthenocarpy and it result in seedless fruit 8.5. bananas and seedless varieties of grapes. 

v. Give. an introduction of sexual reproduction in animals. 

Ans: Sexual Reproduction in Animals: 

Most animals reproduce.sexuaity. The sexual reproducton is based on the formation and the fusion e 
male and femaie gametes. Peee vee 
vi,. Write a note on the formation of gametes {(Gametogenesis): 7 
Ans: Formation of Gametes {Gametogenesis}: 

. The formation of gametes is called gametogenesis. In this process, diploid (2N} sass ils ces | 
undergo meiosis and form haploid (1N} gametes. The male and female gametes {sperns and 09 Cents Of ova) 


ara produced in specialized organs called gonads. - wit Np, fe 
Testes: Male gonads are called testes {Singuler, testis). ie ie SS BG: 
Ovaries: While female gonads are cafled-avaries, ae 
Spermatogenesis: The production of sperms in testes is cailed spermatogenesis. a oe 
Oogenesis: The production of egg cells in ovaries is called oogenesis. 


vil, Write a note on the fertilization and development in rabbit. 
Ans: Fertilization and Development In Rabbit: 

Rabbits can breed throughout the year but male rabbits are commonly sterile during the summer 
months. Male rabbit deposits its sperms in the vagina (birth canal) of female. Sperms swim through cervix and - 
uterus to fallopian tubes where fhey fertilize the egg cells, released from ovary. . 

After fertilization, zygote is carried to uterus. By this time, the zygote has started ce, and is ‘now’ 
called embryo. The embryo is implanted in uterus walls. | 
Placenta: A connection, called placenta, is egtablished between embryo and uterus wall. 

Embryo develops into new offspring (rabbit kit} in 30-32 days, after which # i¢ born.’ 


SECTION — D (Marks 20) 


Note: Attempt any TWO questions from the following. All questions carry equa! marks. 
(2x10 = 20) . 
Q4. What are the different ways by which prokaryotes, protozoans and pea eaeaae ks 
asexually? . 
Ans: i. | Asexual reproduction in prokaryotes: 
Binary fission: 
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Binary fission In a bacterium (left) and in a Amoeba (right) 


Dupiication of DNA: 
During binary fission in bacteria, the ONA is. duplicated and so two copies of DNA are formed, The two 

copies move towards the opposite poles of cell. The cell membrane invaginates in centre and divides the 

cytoplasm inte two. New cell wall is deposited between two cross membranes. It results in the formation of two 

daughter bacteria, which grow in size and divide again. 

Division of Nucleus of Parent Organism: 

During binary fission in unicellular eukaryotes, the nucleus of parent organism divides into two (by 
mitosis}. It is followed by the division of cytoplasm. So two daughter cells of almost equal sizé are formed. 
Daughter calls grow in size and then divide again. 
Sinary Fission in invertebrates: 

Some invertebrates also: reproduce asexually thtough binary fission. During this reproduction, body is 
cut into two halves (fission) and the missing body parts are regenerated in both halves. This type of asexual 

.feproducticn is common in planaria and many echinoderms. 


Binary fission in a planarian 


Multiple Fission: 
Some unicellular organisms (e.g. Amoebae) form hard wails called cysis around them, under 
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li, | Asexual reproduction of protozoans: : 
Asexual reproduction of protozoans occurs when the ceil divides in half by binary fission, Some which are : 
parasites multiply within the host. Some protozoans reproduce sexually as well. This can happen when 
protozcans carrying half of their regular genetic materiat fuss together and form a new cei, Others. 
genetic material during mating. . ry AP oe oo oa 2 
ik. Asexual reproduction In Fungi: = Eee - satie ; 
a. Fragmentation: 
) A type of asexiial reproduction in which the animal breaks up into many pieces atyd each piece 
develops into a mature animal ig called fragmentation. \ 
Explanation: 
As certain worms grow to full size, they. spontaneously break up into 8 or rg pieces. Each pied - 
(fragment) develops into a mature worm, and the process is repeated. If @ planarian breaks into, many a 
instead of two, it will also be called as fragmentation. 


oe eS 


b. Budding: 


es a oslo cheb dain Gia sigoihten meh eae 
forms the, new individual. 
Explanation: 

In case of yeast (a unicellular fungus} a small bud is formed on one side of ceil. The nucleus of cell 
divides and one of the daughter nuclei is passed into the bud. Parent celt may form more than one bud ata 
time. Each bud enlarges and develops the characteristics of parent organism, The bud may secre fom, 4g 
parent body. In some cases, the buds never separate and as @ reeult, colonies of individuals ave formed: pe 
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Budding in sponges, Hydra and corals: 

Animals such as sponges, Hydra and corals also reproduce by means 
of budding. in them, a small bud Is formed on the side of body, by ° 
mitosis. This bud enlarges by the formation of more cells. it then 
‘detaches from the parent body and grows into new organism. 


In corals, the buds do not detach from the parent body. Corals 
form big colonies, bacause the buds grow into new organisms by 
remaining attached to the parent body. 

& Spore Formation: 
ngla: | 

it is generally seen in most fungi (e.g. Rhizopus). When Rhizopus reaches reproductive age, its body 
calls form thick walled spore sacs called sporangia (sing, sporangium). 

Spores: Inside each sporangium, a cell divides many times and forms many daughter cells called spores. 

Each spore is covered with.a thick wall calied cyst and it can survive unfavourable conditions, When 
sporangia are mature, they burst and release spores. Under favourable conditions, the spores germinate and 
develop into new Rhizopus. 


. |Spore formation (n Rhizopus; Mature sporangium (Jeft)brusts sporangium (right) 


Endospores: 
Under unfavourable conditions, some species of bacteria reproduce by forming spores, e.g. Clostridium 
and Bacilus species. The bacterial spores are also ‘atl They are formed inside bacterial cells, so ave 


caited endospores. 
Q5. Write a note on the male and female reproductive systems of rabbit. 
Ans: ; ; 


Male reproductive system of rabbit: 
The male reproductive system of rabbit consists of a pair of testes that produce sperms, the associated 
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Each testis consists of a mass of coiled tubes $ called the seminiferous tubules. In these tubules, the: 
sperms are formed. 
Epididimys: 

When sperm are mature, they accumutate | in the collecting ducts of testes and then pags to epididimys. 
Vas deferens: 

From epididiys, 8 sperms move to a sperm duct called vas deferens. Both sperm ducts join urettwa jt 
below urinary bladder. The urethra transports both spern and urine. 


. aad 


Male reproductive system of rabbit , | : 
Semen: . | 


Semen is the material containing sperms in a fluid, It consists of 10% sperms and 90% fluid. As the: 
sperms pass down the ducts from testes to urethra, the associated glands add various secretions. Bo 


Seminal vesicles: Seminal vesicles produce secretions that provide nutrients for sperms. 
Prostate gland: — Prostate gland produces a secretion that neutralizes the acidity of the fluid. 
Cowper's glands: Cowper’s.glands produce secretions that iubricate the ducts. ? 


The female reproductive system of rabbit consists of ovaries and associated ducts, ae 
Ovaries: ae 
Ovaries are smail oval organs situated in abdomina! cathy just ventral to eine. Like moet animals, 
female rabbits have a pair of ovaries. The outer region of ovary produces agg ceils. 
Follicte: A cluster of specialized cells called follicle surrounds hi nourishes each egg cell. 
Fallopian tubes: 
From ovaries, egg cells are released in fallopian tubes. The opening of fallopian tube ‘lies close to. 
ovary. Fertilization occurs in fallopian tubes and the fertilized egg (zygote) is carried to = 


Vagina or birth canal: . Page: aie 
The uterus of rabbit ie divided into two separate parts or horns. The rus Na jo and pe | 
vagina or dirth canal. . 


, ee 
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Uterus horns 


urethra 


Q6. a, Outline the methods of asexual reproduction in animals. 
Ans. Asexual Reproduction In animals: 

The type of reproduction in which oily a single parent is Mvolved is called asexual reproduction 6.9. 
budding and binary fission. 
Budding: 

in each hydra, there may be one.or more bulges, These buiges are the developing new individuals and 
they are called buds. In hydra too the new dividuals develop as outgrowths from a single parent. Since new 
individuals develop from the buds in hydra, this type of asexual reproduction is called budding. 


Binary fission: 

eae method of asexual reproduction is observed in the microscopic organism, amoeba. Amosba is 
a single-celled organisms. It begins the process of reproduction by the division of its nucteus into two nuclei. 
This is followed by division of its body into two, each part receiving a nucleus, Finally, two amoebae are 
produced from one parent-amoeba. This type of asexual reproduction in which an animal reproduces by. 
dividing into two individuals is called binary fission. 
b. Describe the processes of spermatogenesis and oogenesis. 
Ans, Spermatogenesis: ; 
Some calls present in the walls of the seminiferous tubules of testes divide repeatedly by mitosis to” 
form large number of diploid spermatogonia. 


Se a eS ee eee a 
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Spermatids: ‘ x. 4a 
The spermatids are non-motile and many changes occur in them to convert them into motile wealé Thei 
nuclei shrink and some structures are formed e.g. a comer called acrosome, a fail and a mitochondrial fing. 


After these vba ae the spermatids are called sperms. 


Sorte cells of. ovary | # structures called folliclas, in which many diploid oogonia art. j 
Some oogonia proddte | Gdcyteg.. One of the primary oocytes andl id 
two haptoid cells. The smaller ceft 18 ‘called first polar body and the larger one is called secondary oc. T ‘ 
secondary oocyte completes meiosis-{ and produces two haploid calls ie. a second polar body and sn: egg 
cell. 


SPERMATOGENESIS NOCENE SE 


Egg cel (Qvum) “ 
{ti} . 


Gametogenesis in animals a ae 
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GUESS PAPER & MODEL PAPER # 5 
BASED ON CHAPTER # 15 (Reduced Syllabus) 


INHERITANCE 


NOTE: | } 
i, Onily topic based relevant MCQs, Short and Long Questions are included, 
2. _—_ All information in side boxes is excluded. 


Inheritance Introduction to Genetics (94} 
(Chapter # 14) Chromosome and Genes (94-98) 
Mendel's Laws of Inheritance (90-101 


SECTION — A (Marks 12) 


Time Allowed: 20 minutes Total Marks: 12 
Note: Section-A Is compulsory. All parts of this section ave to be answered on the question paper itself. t should be 
completed in the first 20 minutes and handed over to the Centre Superintendent. Deleting/overwriting Is not allowed. 
Do not use lead pencil. 

2-1 Encircte the correct option Le. A/B/C / D. All parts carry equal marks, 

, An organism's expressed physical trait, such as seed colour or pod shape, Is called its; 


A. Genotypes B. Phenotype C. Karyotype D. Physical type 
|, An organism has two different alleles for a single trait. Its genotype is said to be; 
A. fmozygous B. Heterozygous —-C. mizygous D. Homologous 


In the cross-pollination between a true-breeding yellow pod plant and a true-breeding 
green plant, where green pod colour is dominant, the resulting offsprings (F1 generation) 


will be: 
A. 1/4 green, 3/4 yeltow 8. All yellow 
C. 1/4 yellow, 3/4 green D. All green 
', How many genetically different kinds of gametes an individual with genotype AAbb can produce? 
A.1 B.2 C.4 0.8 


Which of the following statements regarding genes Is FALSE? 
A. Genes are located on chromosomes 
B. Genes consist of a long sequence of DNA 
C. A gene contains information for the production of a protein 
D. Each cell contains a single copy of every gene 
Mendel's primary contribution to our understanding of inheritance was; 
A, The idea that genes are found on chromosomes 
B. Explanation of the pattems of inheritance 
C. The discovery of alleles 
D. Determining that informations contained in DNA are for protein synthesis 
lL A purple-flowered pea plant has the genotype PP. Which of the following statements: about 
this plant is FALSE? ; . 
A. ts phenotype will be white flowers 
B. Ithas @ homozygous dominant genotype 


’ 
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vili. Chartes Darwin proposed that organisms produce many more offspring than car- pomstble 
survive on the fimited amount of resources available to them. According to Darwin, the 
offspring that are most likely to survive are those that; 


A. Are bom first and grow fastest B. Are largest and most aggressive 
C. Have no natural predators D. Are best adapted to the enviwitnent 
ix. What Is the dominance relationship between blood group alleles f* and (*? 
A. Incomplete dominanca B. Go -dominarics 
C. Recessive D. dominant over - 
‘yx. Mendel used pea plants in his experiments, 
A. 26,000 B. 27,000 C. 28,000 D. 29,000 
xi, The allele i does not produce any antigen and he 2 Phenotype i is blood group 0. 
Ai Bf D. None of these 
xii, The term niicceiee means: suena ee 
A. Homozygous _B. Monohybrid C. Genotype D. Phenotype m ae te 
BIOLOGY SSC-II Ue. ee 


Time allowed; 2:40 Hours “Total sherk: 53 
NOTE: Answer any six paris from Section ‘8’ and attempt any five parts from Section-C, Attempt any two 
questions fram Section ‘D’ on the separately provided answer book. Use supplementary answer sheet i.e. 


Sheet-6 H required. Write your answers neatly and tegibly. 


SECTION-B (Marks 18) 


Q.2 Attempt any SIX parts from the following, Ail parts carry equal marks. — (6x3 = 18) 
What do you mean by dominant and recessive alleles? a: oe. 

ili, | What are the homozygous and heterozygous genotypes? 

iv. Describe the structure of chromatin. 

y. Define the following terms: f Inheritance ii. Genetics iii. Genes 

vi. | Write a note on the formation of Chromosomes and Genes. 

vii. Briefly explain Watson-Crick Model of DNA. 

viii, What do you know about the Replication of DNA? So, de 


SECTION = C (Marks 15) 


Q.3 Attempt any FIVE parts from the following. All parts carry equal marks. (5x 3215) 

f, Write a note on the structure of DNA. 

ji. | What do you mean by albinism and albino? How pigment will produce? 

lil, Give introduction of Gregor Mendel, 2 

iv. How Mendel proposed “special factors” in organisms? vee 
vy. Give the argue of Mendel for genetic experiments? eee a 
vi, Why Mendel selected the pea plant for his experiments? ie ie 
vii, What do you mean by Punnett square? oe 


SECTION - D (Marks 20) 


Note: Attempt any TWO questions from the following. All questions carry equal marks.’ 
. {2 x10 = 20): . 
Q4. Describe Mendel’s law of segregation. i A aia 


we + 
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SECTION-B (Marks 18 


Q.2 Attempt any SIX parts from the following. All parts carry equal marks. (6x 3 = 18) 
i, Define genotype and phenotype. 

Ans: Genotype: The specific combination of genes in an individual is known as genotype. 

Types: It is of two types i.e. homozygous and penne 

Concept of Genotype: 

In order to understand the concept of genotype, jet us consider an example trait ie. albinism (a 
condition in which normal body pigments are abserr). Like other traits, it is also controked by one pair of 
genes. We can represent the two alfelas of the pair as 'A’ and ‘a’. Three combinationssi.e, genotypes are 
possible for these two alleles j.¢. AA, Aa, and aa. These genotypes can be grouped into two types, 
Phenotype: — 

A phenotype is the composite of an organism's observable characteristics or traits, such'as its 
morphology, development, biochemical or physiological properties, phenology, behavior, and products of 
behavior (such as a bird's nest). 

Phenotypes result from the express.on of an organism's genes as well as the influence of 
environmental factors and the interactions between the two. 

The physical appearance or biochemical charactenstic of an organism as a result of the interaction of 
its genotype and the environment. 

The expression of a particular trait, for example, skin color, height, behavior, etc., according to the 
individual's genetic makeup and environment. 

genotype + environment + random variation — phenotype. 
il, ‘° What do you mean by dominant and recessive alleles? 
Ans: Dominant alleles: 

When in the heterozygous condition one allele masks or prevents the expression of the other, it is 
called the dominant allete. 

Recessive alleles: 

The allele which is not-expressed is called recessive. The dominant alleles are represented by capital 
letters and recessive alleles by Icwer case letters. 

ii, What are the homozygous and heterozygous genotypes? 
Ans: Homozygous genotypes: 

The genotype in which the gene pair contains two identical atteles (AA or aa), is called homozygous 
genotype: 

Heterozygous genotypes: 

The genotype in which the gene pair contains two different alleles (Aa), is called heterozygous’ 
genotype. 

iv, Describe the structure of chromatin, 
Ans: Stracture of chromatin: 

Chromosome 's made of chromatin material {simply as chromatin). Chromatin is a complex material, 
made of DNA and proteins (mainly histane proteins}. 
Nucteosomes: 


DNA wrans around histone proteins and fnmnce round ctrueturae called noriancamee MAA je aler 
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_L. Inheritpncs Hl. Genetica | ay Genes 
Ans: 1. Inheritance! - ! 
Te arene bani fom paw ing cae ete 


Genetics i is the branch of biology. Inheritance means the transmission of characteristics from ebiksiad 
offspring. These characteristics are called the traits, 
li, Genes: The chromosomes carry the units of innerltanca called the genes. 
: Sein 
vi, Wite nate on the Sepdention Of Chromecomes oad Genes. 4 ee nt a 
Ans: Formation of Chromosomes: 

The body cells have a constant number of paired chremoscmes. The two cman st 8 
known as homologous chromosomes. in humans body cells, there are 23 pairs of homologous chromosomes ~ 
for a total of 48 chromosomes, During meiosis, the two members of each chromosome pait separate and each 
of them‘enters one gamete, 

Formation of Genes; Genes consist of DNA. They cain spect irstuctor for roan Sten. 
vil. Briefly explain Watson-Crick Model of DNA. 
Ans; Watson-Crick Mode? of DNA: 
In 1953, James Watson and Francis Crick proposed the 
- structure for DNA. According to the Watson-Crick 
model, a DNA molecule consists. of two polynucleotide 
strands, These strarxis are co#ed around each other in 
the form of a double helix.. There is a phosphate-sugar 
backbone on the outside- of double helix, and the 
hitrogenous bases are on the inside. 


In double helix, the nitrogenews Deess of opposite 
nucleotides form pairs through sydrogen. bonds. This 
pairing is very specific. The nitrogenous base adenine 
of one nucleotide forms pair with the thymine of 
opposing nucleotide, while cytosine forms pair with 
guanine. There are two hydrogen bonds between 
adenine and thymine while there are three hydrogen 
bonds between cytosine and guanine. 
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viii, What do you know about the Replication of GNA? . 
Ication of DNA: a 

a Moe en cides. ks DNA is replicated (dutcatd), is done fo make the copies of the chromatids 
of chromosomes. During replication, the ONA doutile helix 4 unwound and the two strands are separsted, 
much like the two sides of a zipper. Eagh strand acts aa”a template to produce another sirand. tts N-bases 
make pairs with the N-bases of new nucleotides, In thid-way, both template strands make new polynucieatide 
strands in front of them. Each template and its new strand together ther form & new DNA double helix, 
identicai to the original, : 


Parent DNA 


how does dna replicate Itself 


Q.3 Attempt afty FIVE parts fromi the following. Ail parts carry equal marks. (5x3 = 15) 
i. ° Write a note on the structiat of DNA. . , . 
‘Ana Function of DNA: 
DNA isthe genetic material Le. it contains the instructions to direct all the functions of cetla, It performs 
its role by giving instructions for the synthesis of specific proteins. Some proteins perform structural roles while 
the others ect as enzymes to control af tiochemical reactions of celts. In this way, whatever a Coll dows, 8 
actually controfied by ita DNA. In other words, DNA makes the characteristic or trait of cell or organism. : 
Strecture of DNA: 


DACA is’ @ night handed.double helix. It is made up of nucleotides that are bound to each other by 
phoephodiester bonds. It consists of 8 phosphorous group, and deoxyribose sugar, and a bese (Adenine, 
Gusnina, Oytosine, Thymine) Adenine and Guanine are Purines, and the other two are Pyrimidine. 
The babes are “connected” to sach other by hygrogen bonding. A:T G:C each colon representa the number 
of H-bonds. : 
Il. «4¥hat do you mean by albigism art albino? How pigment will produce? 
Ans; - Alpinism: . a e 
Aijbiniam is @ receselve trait i.e. tls produced when both alieles afe recessive. In humans, altele ‘A 
produces noimal body pigments while allele ‘a’ does not produce pigments. If genotype fe AA or Aa, the 
individual wit produce pigments. 
On the other hand if genotype ia aa, no pigments wil be produced and the individual will be albino. in 


ge ke cme ltt ee i Am rlnndual nieuwe are pre wee 
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iil. Give introduction of Gregor Mendel. 
Ans: Gregor Mendel: 

Gregor Mendel was a monk (priest) in Austria. He developed the fundamental. principles of genetics. 
Mende! used 28,000 pea plants in his experiments. 
Special factors: mo 

Mendel proposed that there are “special factors” in organiems, which contig! tie expressian tigate 
and their transmission fo next penerations. These: factors were eventually termed genes, Mendel seigcted. paw 
plant (Pisum sativum} to carry out a large numbet of experiments, In his writings, he gave. reasons. Jex.this 
selection, 23d) i 
. How Mendel proposed “special factors" in organisms? : 
Ans: Special factors: 4 

Mende! proposed that there are “special factore" in organisms, which contro} the expression: of lsat 
and their iranernission to next generations. These factors were eventually termed genes, dMenda eajected pew: pon: - 
plant (Pisum sativum) to cerry out a large number of experiments ane ees, hee Gawcrgaane’ tor, foie | 
selection. "2 ee “eet is er 

Give the argue of Mental for genetic experiments? sabe 

_ Mandel argued that an organism for genetic experiments should have the following features: 

There should be a murnber of differant traits that can be studied. : 

The organism shouk! have contrasting traits ¢.g. for the trait of height there should be only two very 

different phenotypes i.e. taliness and dwaffwess. 

The orgasm fsa plan ehould be ofr but rom erin sho! ako be posta, 

ieee ee 


Ans: Selection of Pea plant: * : 
Alt these features are present in flee plat. Normaliy, the flowers of pea plant allow s6f-poldnaton, © 
Crose pollination can also be done by transferring the pollen grains from the flower on one plant to the Rower 
on another plant. Each trait studied in pea plant had two distinct forms, : 
vil. Whatdo you mean by Punnatt square? — Mee 
Ans: Punnett square: . 
The Punnett square is a diagram that is used fo predict an outcome of a jatar cose bret 
axperimant. It is named after R.C, Punnett (an English mathematician). 
The gametes of both perents having all possible genetic set-ups are determined. A checier aad ck 
used fo cross all the possible gametes of one parent with all the gametes of other parent’ La tecintn da 
biologist can find all the possible genotypes of offeprings. i aul , 
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- 2 
Note: Attempt any TWO questions from the following. All questions carry equal marks. 
ae x10 20} 


Q4. Describe Mendet's law of segregation. 
Ans, Mendel's Law of Segregation: 
Mendes law of segregation states that alieles of genes separate when gametes are formed. This 
applies to the segregation of alieles of one gens. 
Mendel's Law. of Segregation applies to two (or more) alteles (altemative versions of a gene). The-law 
- gays that alleles segregate (separate from each other) at some point before the formation of gametes, and are. 
roe lea eae 


‘var cad tho hark: @¥ tobe aie ek For this purpose, he crossed (reprodueed} two 


plants having one contrasting trait i.e, seed shape. 
Monohybrid cross: A cross in which only one trait is studied at a time, s called as a monohybrid crbas: . 


Traits in pea = studied by mendel 
Case 1: 


Mendel crossed a true-breeding round-seeded plant with a true-breeding. wrinkled-seaded rant All 
rae bce kbp le gle iy Mendel declared the trait “round seeds” as dominant, while 
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Case 2: | 

Similarly, when "true-breeding” tail plants were crossed with “true-breeding” short plats tg 
F1 were tail plants i.¢. taliness was @ dominant trait. When members of F1 erential 
STE Oe ee ee 


Conclusion: 
Mendel concluded thet the traits under study were controlled by discrete (separable) factors or. genes. — 
In each organism, the genes are present in pairs. During gamete formation, the genes (ateles} of = - : 
segregate from each other and each gamete receives one gene from the pair. 
When the gametes of niale and female parents unite, the resulting offspring again aes be genes in” 
pairs. These conclusions were called the Law of Segregation. 
Q5. Explain how Mendel proved the law of independent assortment. 
Ans, Mendel's Law of Independent Assortment: | 
It. states as: “the alleles of a gene pair segregate (get separated and ‘distributed tw gates) 
independently from the alleles of other gene pairs”. 
Explanation: : 
Dihybrid crosses: 
In the next crosses, Mendal studied two contrasting traits at @ time. Such crosees are Caled cinybna. 
crosses. He performed experiments on two seed traits ie. shape and colour. — « - 
The trait of round seade feaniraiiad ky allele R) wae daminant nver wrinkled froniroiied by aliale ri. 
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When Fi seeds grew into plants, they were self-fertilized. This cross produced seeds with four 
phenotypes. There were 315 round yellow seeds, 108 round green seede, 101 wrinkled yellow seade-and 32 
wrinkled green seeds. The ratic of these phenotypes was 9:3:3:1. ) 


Round, Yellow 
To 
RY Ry ry Wy 


Garnates from Rrvy parent > 


Condusion: 
Mandel axclained that the ted traifa ia ceed chane ard saad color ara not tad with eark athe The 
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Q6. How Does the DNA of Chromosome work? 
Ans: Working of DNA Chromosome: 


Working ¢ fONA alse called the Central Dogma) 
. Trats are made by specific proteine, Specific proteins ea vceendicos nalohaan eal mapiraale 
amino ackis, Did conch fis sears el oui’ aclde by eo enone of its nuclectiies, 
Transcription: : 
During protein synthesis, the sequence of DNA acetals i what oil bu th daaace ek > 
amino acids. For this purpose, the specific sequence of DNA nucleotides is copied in the form of saat ll 
RNA (mRNA) nucleotides, This process is called transcription. 


Translation: 
The mRNA carries the sequence of its nucleotidas to ribosome. The besome eae tis sequen aa S 
joins specific amino acids, according to it, to form protein. This step is krown as translation. a 
Gene: 
The part of DNA (sequence of nucleotides) that contains the instructions for the synthesis of a particujar 
protein is known as a gene. DNA of each chromosome contains thousands of genes. Like chromosomes, 
genes also occur in pairs, one on each homologous chromosome. 


Lodi: 

The locations or positions of genes on chvomosomes are known as loci (Singuier, kexass). Some 
individuals (@ condition which we may represent as AA or aa or BB) and different in others (Aa or Bb). means 
that a gene exists in more than one altemate form. In the above example, ‘and’ a aon a al 
of a. gene and 'B' and ‘b’ are the alternate forms of another gene. — 


Alleles: 

The aternate forms of a gene are called alleles. If an individual has Aa 
gene palr, 'A and ‘a' are the alleles of one another. In this individual, allele ‘A’ 
is located on one of the two homologous chromosomes and the allele ‘a’ is on 
the other chromosome. 

When chromosomes separate during meiosis, alleles also separate 
widicsch curs ane we thie tac elakee When gametes of both parents 
unite, the zygote (and the offspring also) receives one allele from each 
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GUESS PAPER & MODEL PAPER # 6 
BASED ON CHAPTER # 16 & 17 (Reduced Syllabus) 
MAN AND HIS ENVIRONMENT 


BIOTECHNOLOGY 


1. Only topic based relevant MCQs. Short and Long Questions are included, 
2. All Information in side boxes is excluded, 


Topics Included | 


Man = His Ewionnent Components of Ecosystem (114) 
(Chapter # 16) Biogeochemical car adel 
Interactions in Ecosyst 122-425) 
y (438) 


Introduction to’ Biot 
Femernatee sh a 


SECTION - A (Marks 12) 

Time Allowed: 20 minutes Total Marks: 12 
Note: Section-A Is compulsory, Alt parts of this section ate to be answered on the question paper iheelf. tt should te. 
completed In the first 20 minutes and handed over to the Centre Superintendent Celetagioverarting te ne not alowed. 
Do not use lead pene. 
Q.1 — Encircle the correct option i.e, A / B/C / 0, Alt parts carry equal marks. 
i, Find the correct match for the fermentation product and the organism involved. 

A. Formic acid - Saccharomyces ‘B. Ethanol - Saccharomyces 

C. Ethanol ~ Aspergillus D. Glycerol - Aspergillue 
i, | Which one ls NOT an objective of genetic engineering? 

A. Production of cheese and yogurt by lactic acid bacteria Tag 

B. isolation of a particular gene or part of a gene 

C. Production of RNA and protein molecules 

D. Correction of genetic defects in higher organisms 
tli, Which of these is an anti-viral protein? 

A. Urokinase B. Thymosin “~C. Inautin D. Interferon 
lv. The first step in genetic engineering is; 

A, Growth of the genetically modified o.garism 

B. Transfer of the Recombinant DNA into the host organism 


i-. 


C. Isolation of the gene of interest — D. Insertion of a gene into a vector . 
v, en ee ne 
A. Producers B. Herbivores C. Camivores D. Oxygen Ei 8 
vi, When we eat onions, our trophic jevel is; ; 
A, Primary coneumer . B. Secondary consumer 
.- C, Decomposer D. Producer 
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viit. Ini the food chain tree — caterpillar —robin — hawk — coyote, which ig the secondary 


A. Caterpiltar B. Robin C. Hawk D. Coyote 
ix. In ecosystems, the flow of is one way, while is/are rogiraa  aae ae 
_ A. Minerals, energy B. Energy, minerals: zi * 
_ C. Onygen, energy D. Glucose, water |. 
xe In the food chain “prage — rabbit ~ fax —# bear — mushroom, how many. pit ot. 
nar are present? 
: B. 2 C. 3 D. 4 ; 
xi. canis In the ecosystem that are responsible for the recycling of plant and animal 
wastes are: 
A. Producers B. Consumers C. Decomposers D. Competitors - 
xii, Which form of Nitrogem Is taken br fa prodicers © Se sermon . sigigtt 
A. Nitrogen gas B. Ammonia D. Nitrates <- eo pte. 
BIOLOGY SSC-II Ries: 
Time allowed: 2:40 Hours Total Marks: 53° 


NOTE: Answer any six parts from Section ‘B’ and attempt any five parts from Section-C. Attempt ‘any two 
questions from Section ‘D’ on the separately provided anewar book, Use supplementary answer sheet ie. 


Sheet-B if required. Write your answers neatly and legibly. 
| E -B (Marks 18). oe Aga 
Q.2 Attempt any STIX parts from the folowing, All parts carry equal marks, °,"“*: f6 3» 18): 
|. Define ecosystem and its components. Me Gere 
li. | Explain how biotic components are further classified? 
fil. How would you describe biogeochemical cycles? 
fv. Define nitrogen cycle. 
v. Differentiate between intraspecific and interspecific interactions in ecosystem. 
vi, Describe the symbiosis between honeyguide bird and badger? . a Mages 
vil. Write @ note on Carbon cycle, Pay 
vill, How would you define fermentation with reference to biotechnology? wt 


SECTION — € (Marks 15) 


Q.3 Attempt any FIVE parts from the following. All parts carry equal marks. (5x3 = 15)’ 

i, In biotechnology, what is nveant by Genetically Modified Organism (GMO)? How is It 
made? 

li, | What basic steps a ganetic engineer adopts ial: the manipulation of ater! 

ili, ° Write 2 note.on Genetic engineering. Sane 

iv. Briefly explain the process of fermentation: ae Tae nee 


¥. Give Introduction and objectives of genetic engineering. 
vi. What are single cell proteins? Describe their importance, 


vii. Define biotechnology. a ae 
SECTION — D (Marks. 20) i 4 
Note: Attempt any TWO questions from the following, Ait ne carry equal marks. 
2 xaae = 20) 
4. What are the different stages of Nitrogen cycle? ve 
Q5. Write notes on competition, predation and symbiosis, 
Ag = 


Rw.» ££._b. al... ..... 3 5_ 
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Q.2 Attempt any SIX parts from the following. All parts carry equal marks. (6 x 3.= 18) 
i. Define ecosystem and its components, 
Ans: The self-sufficient unit of an environment that is formed as a result of interactions between its biotic 
community and the abiotic components is known as an ecosystem. — 
Components of Ecosystem: Ecosystem comprises of two basic parts i.@. 

a. Abiotic Components b. Biotic Components 
Abiotic components: 

The abiotic components include the non-living factors present in ecosystem, The important non-tving 
factors are light, air, water, soil and the basic elements and compounds. 
Biotic Components: 

The biotic components comprise the iving part (organisms) of the ecosystem, Biotic components are 
further classified as producers, consumers and 
li. | Explain how biotic components are further classified? 

Ans: Classification of Biotic Components: 
i, Producers: 

The producers are the autctrophs present in an ecosystem. Producers inciude plants, algae and 
photosynthetic bacteria. These organisms are able to synthesize complex organic compounds (food) from 
inorganic raw materials. Producers form the basis of any ecosystem. 

In terrestrial ecosystems, plants are the main producers. In aquatic ecosystems, the main producers 
are the floating photosynthetic organisms (mainly algae} called phytoplankton and shallow water rooted plants. 


li, Consumers: 
The consumers are heterotrophs. They cannot synthesize their food and so depend upon producers for food. 
Consumers ificlude all animals, fungi, poe and many of the bacteria. The animals ate the major 
consumers of ecosystems. — 
Classification of Consumers: 

They are further classified as herbivores and carnivores. 
a. Primary Consumers (Herbivores): 

Herbivores e.g, cattle, deer, rabbit, grasshopper etc. feed on plants. They are the primary consumers. 
They feed directly on plants of products of pants. 
b. Secondary Consumers (Carnivores): 

Camivores feed on other animals. Primary carnivores ssacns consumers) jedi on herbivores. Fox, 
frog, predatory birds, many fishes and snakes etc. are primary camivores. . 
c. Tertiary Consumers (Secondary camivores): 

Secondary carnivores (tertiary consumers) feed on primary camivores. Wolf and ow etc. are al 
camivores. Tertiary camivores e.g. lion, tiger etc. feed on secondary camivores. 


iii, | Decomposers or reducers: 
Decomposers or reducers break down the complex organic compounds of dead matter (of plants and: 
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lil, | How would you describe biogeochemical cycles? 
Ans; Biogeochemical Cycles: 

Biogeochemicai cycles are the cyclic pathways through which materials move from environment to 
organisms and back to environment, 

Environment is the source of materials for all living organisms. Environment provides. plosiements 
which: ate used by organisms for their bodies and metabolism. The materials are continuously fecycled 
between organisms and environment. 
Carbon cycle: The biogeochemical cycle i in which carbon flows between organisms and the envionment. « 
Nitrogen cycle: The flow of nitrogen between environment and the organisms . 
Nutrient Cyctes; 

Since such movement of elements and inorganic al al is essential for marnenence of life, they 

are also called ‘nutrient cycles’. 


The flow of nitrogen between environment and the organisms is called nitrogen cycle. 
Nitrogen is an important component of many biomolecules, /ike proteins and nucleic acids (DNA and 
RNA). Atmosphere is the reservoir of free gaseous nitrogen. Living organisms cannot pickup this gaseous 
nitrogen directly from atmosphere (except for nitrogen fixing bacteria). It has to be converted into nitrates to be 
utitieed by plants. 
vy. Differentiate between Intraspecific and interspecific interactions in ecosystem. 
Ans: Intraspecific interactions in ecosystem. 
The interactions between the members of the same species are called intraspecific interactions. ; 
Interspecific interactions in ecosystem: 
The interactions between the-members of different apecies are catied interspecific interactions Some’ 
important interactions among living organisms in ecosystems are given below. 
i, Competiton ll. Predation jii, Symbiosis 
vi. Describe the symbiosis between honeyguide bird and badger? 
Ans: The honeyguide bird feeds on wax and the larvae present in honeycombs. It flies around {ooking for 
honeycombs, but it is not strong enough to open the comb. Badgers are large mammals that feed on honey. 
When a honeyguide bird goes to find honeycombs, the badger folows i. When the bird' finds @ honeyoornb, t 
cails the badger, : 
Sometimes the bird has to stop and wait for the slow-moving badger. After reaching there, the badger ; 
opens the honeycomb and both of them eat their foods soa ieee humans have also used these 
birds to find honaybee colonies. 
vii. Write a note on Carbon cycle. 
Ans: Carbon cycle: 
The biogeochemica! cycle in which carbon flows between organisms and the. environmerit is called 
carbon cycle. 
Carbon atom is the principal buikting bieck of many kinds of biomolecules. Carbon is fourxt ea graphite 
and diamond in nature. It also occurs a8 carbon dioxide in atmosphere. 
Major source of carbon: 
Major source of carbon for the living world i is carbon dioxide present in stricechere and water. Fossil 
fuels like peat, coal, natural gas and petroleum also contain carbon. Carbonates of Earth's crust also give rise 
to carbon dioxide. 
Photosynthesis and Carbon: 
The major process that brings carbon.from atmosphere or water into living world is photosynthesis. 
Producers take in carbon dioxide from atmosphere and convert it into organic compounds. In this way, Carbon 
becomes a part of the body of producers, This carbon enters food chains and is passed to herbivores, 


camivores and decomposers. 
Dasrelraktani 
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Combustion: Buming of wood and fossil fuels also adds large amount of carbor dioxide into we 

Green house effect and global warming: 

Human activities have contributed to the koss of balance in nature because the balance of carbon cycle 
hag deen upset by human activities such as deforestation and excessive buming of fossil fuels. As a-resuit, tha 
amount of carbon dioxide in- atmosphere is increasing, causing the green house effect and global warming. 
Note: Carbon cycle is a perfect cycle inthe sense that carbon is returned to atmosphere a8 soon as it is 

removed. ; 
vii, How would you define fermentation with reference to biotechnology? 

' Ans:. Fermentation: 

Fermentation is the process in which there is incomplete oxidation-reduction of glucose. Fermentation 
has been in the knowledge of man since centuries, but it was believed that itis purely a chemical process. 
Fermentation in Blotechnology: 

in baginning, the meaning of fermentation process was the use of microorganiams for the production of 
foods (cheese, yogurt, farmented pickles and sausages, soy sauce}, beverages (beers, wines) and spirits. 

However, in biotechnology the term “fermentation” means the production of any product by sash maes cuiture of 


Microorganisms. 
SECTION - ¢ (Marks 15) 


Q.3 Attempt any FIVE parts from the following. All parts carry equal marks. =~ (5 x 3 = 15) 


i. In biotechnology, what is meant by Genetically Modified Organism (GMG)? How ts it made? 
Ans: Reéombinant DNA ‘s transferred to the target host. In this way, host organism iB transformed into a 
genetically modified organism (GMO). 

The GMO are provided suitable culture mediurn for growth to'give’ ap much copies of the gene of 

- interest as needed. 

The GMO contains the gene of interest and manufactures the desired product, which is isolated from 
culture medium. 

ii. |§ What basic steps a genetic engineer adit during tha manipulation of genes? 
Ans: Basic Steps in Genetic Engineering: 

All the above mentioned objectives can be obtained by some basic methodologies, a a8: 
l. Isolation of the gane of interest: 

In the first step, thé genetic engineer identifies the gene of interest: i @ donor organism, Special 
enzymes, called restriction endonucleases, are used to cut the identified gene from the total ONA of donor 
organism. 

li, Insertion of the gene into a vector: 

A vector is selected for the tranafer of the isolated gene of interest to the host cell. The vector may be a 
plasmid (the extra-chromosomal DNA present in many bacteria) or a bacteriophage. The gene of interest is 
attached with the vector DNA by using endonuclease (breaking enzymes} and ligase Coining enzymes). The 
vector DNA and the attached gene of interest are collectively called recombinant DNA. 

ili, Transfer of recombinant DNA into host organism: 

Recombinant DNA is transferred to the target host. in this way, host organism is transformed into a 
genetically modified organism (GMO). 

iv. Growth of the GMO: y 

The GMO are provided suitable culate medium for or to give as much copies of the gene of 
interest as needed, =‘ 

v. Expression of the gene: 

- The GMO contains the gene of interest and manufactures the desired product, which Is nolted from 
culture medium. 
iii. Write a note on Genetic engineering. 
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engineering started in 1944 when it was proved that DNA carries the genetic information. Scientists isolated 
the enzymes of DNA synthesis and then prepared DNA outside cells. 

In 1970s, they were able to cut and pasie the DNA of organisms. in 1978, scientists prepared human 
insulin by inserting the insulin gene in bacteria. Human growth hormone was also synthesized in bacteria, 

In 1990, the Human Genome Project was launched to map all the genes in human cell The — 
complete map of human genome was published 9 2002. 
iv. Briefly explain the process of fermentation: . 
Ans: Fermentation: 

The process in which there is incomplete oxidation-reduction of the organic substrate (gucdse} | 

In 1857, Pasteur convinced the scientific community that ali fermentations are the results of microbial 
activity. He showed that fermentation ig always accompanied by the development of microorganisms. bess 
arg many kinds of fermentation and each kind is a characteristic of ee microbial group. 


Gincase 


Pyruvic acid 


Flint : Lattic Other 


Carbohydrate fermentation and its products 


Fermentations are classified in terms of the products formed. The initial steps of carbohydrate 
fermentation are identical to those af respiration. The process begins with glycolysis, in which the glucose, 
molecule i is broken into two molecules of pyruvic acid. Different microorganisms proceed the am reactions 
in different ways. It results in the formation of various products from pyruvic acid. i «! 

' Types of Carbohydrates Fermentation: ’ 


The two basic types of carbohydrate fermentation are’ 
i. Alcoholic Fermentation (by yeast}: 
This fermentation is carried out by many types of yeast such as [Acetaldchyde| Ca 


Saccharomyces cerevisiae. This process is quite important and is used to Ateoholle 
produce bread, beer, wine and distilled spirits, in this process, carbon dioxide is Fermentation 
removed from pyruvic acid. The product ie. acetaldehyde is then reduced to 
_ ethano). The carbon dioxide produced during this fermentation causes the rise of Pos bread. ar ee 
il. Lactic Acid Fermentation (by bacteria): 
In this process, pyruvic acid is reduced to lactic acid. It is carried out by 
many bacteria ¢.g. Streptoceccus and many Lactobacillus species. It is quite 
important in dairy industry where it is used for souring milk and also for 
production of various types of cheese. 


¥, Give introduction and objectives of genetic engineering. 

Ans: Introduction of Genetic ey = 
Genetic engineeting or recombinant DNA technology involves the artificial eirihaail ere 

removal, addition and repair of the genetic material (DNA). Genetic engineering developed in the mid-197Ge 

when it became possible to cut DNA and to transfer particular pieces of DNA from one type of organism into 


| ee eee ee! es es ee 


Lacti 
Fermentat On. 
Lactic acid 
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Objectives of Genetic Engineering: 

The important objectives of genetic engineering are as follows. 

i. Isolation of a particular gene or part of a gene for various purposes such as gene therapy. 

il. ~ Production of particular RN A and protein molecules. 

iii. — Improvement in the production of enzymes, drugs and commercially important organic chemicals, 
lv. Production of varieties of plants having particular desirable characteristics. 

¥. Treatment of genetic defects in higher orgamsms. 

vi. What are single cell proteins? Describe their importance. 

Ans: Sing!e-Cell Protein: 

The protein content extracted from pure or mixed cultures of algae, yeasts, fungi or bacteria; the micto- 
organisms are grown in fermenters where they produce a high yield of protein. 

Importance of Single-Cell Protein: 

a Single-Cell Protein (SCP} raters to the protein content extracted from pure or mixed cultures of algae, 
yeasts, fungi or bacteria. For the production of single-cell proteins, the microorganisms are grown in. 
fermenters. These microorganiems utilize a variety of substrate like agricultural wastes, industrial 
wastes, natural gas like methane etc. Microorganisms grow very vigorously and produce @ high-yield of 
protein, The protein content produced by microorganisms is also known as novel protein or minifood. 

b. Due to over-population, the world is facing the problem of food shortage. In future, the conventional 
agricultural methods might not be able to provide a sufficient supply of food {especially proteins). 

c. For a better management of food shortage problems (i humans and domestic animals), the use of 
microbes as the producers of single-call proteins has been successful on experimental basis. This 
technique was introduced by Prof. Scrimshow of Massachusetts Institute of Technology. Scientist and 
food technologists believe that single-cell proteins will substitute ne other protein-rich foods | in human 
and animal feeds. 

d. Al scientists racognize the significance of the production of single-col proteins. The microorganisms 
grow very vigorously and produce a high yield. It has bean calculated that 50 kilogram of yeast 
produces about 250 tons of protein within 24 hours. Algas grown in ponds produce 20 tons (dry weight} 
of protein per acre/year, This yield of protein is 10-15 times higher than soybeans and 20-50 times 
higher than com. When singie-ceh proteins are produced by using yeasts, the products also contain. 
high vitamin content. 

@. Jn the production of single-cell proteins, industrial wastes are used as raw materi for 
microorganisms. It helps in controlling pollution. 
The use of singlé-cat! proteins has good prospects in future because they contain all essential amino’ 
acitts. Moreover, the production of single-call proteins is independent of seasonal variations, 

vii, Define blotechnology. 

Ans: Biotechnology: 

The use of living organisms in systems or processes for the manufacture of useful products or for 
services for-humankind. 

Old Biotechnology: 

Although the term biotechnology is new, the discipline self is very ok. Fermentation and other euch. 
processes, which ayé based on the natural capabilities of opganisms, are commonly considered as old 
biotechnology. 

Modern Biotechnology: . 

Genetic engineering i.e. the artificial synthesis, modification, removal, addition and repair of the genatic 

material (DNA) is considered as modem biotechnology. 


N—D (Marks 2 


Note: Attempt any: TWO questions from the following. AH questions carry equal marks. 
{2 x10 © 20) 
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Nitrogen Fixation: 

Conversion of nitrogen gas into nitrates is called nitrogen fixation. It occurs in the folowing ways. 

@. Atmospheric nitrogen fixation: 
Thunderstorms and lightning convert atmospheric gaseous nitrogen {to oxides of nitrogen. These oxides 
dissolve in water and form nitrous acid and nitric acki. The acids in tum, combine with other salts to ee 
produce ‘nitrates’. It is called as atmospheric nitrogen fixation. 

b. Biological nitrogen fixation: 
Some bacteria also have the ability to transform gaseous nitrogen into ritrates. It is called biological . 
nitrogen fixation. Some of these nitrogen fixing bacteria live as symbiants and many are free-living. 

c. Industrial nitrogen fixation: 
Nitrogen fixation is also done in industries. In industrial nitrogen fixation, hydrogen is combined with - 
atmospheric nitrogen under high pressure and temperature. It produces ammonia which is Further 
converted into ammonium nitrate. See ae 


ie 
7 ¥, 3. 
". 


Nitrogen cycle 


fl. § Ammonification and Nitrification: : 
Ammonification is the breakdown of the proteins of dead organisms and nitrogenous wastes (urea, uric 
acid etc.) to ammonia. It is done by ammonifying bacteria. After the formation of ammonia, it is converted inte 
nitrites and nitrates. It is cafled nitrification and #s done by nitrifying bacteria. First, ammonia ig. converted intp 
_ nitrites by bacteria (e.g. Nitrosomonas). The nitrtes are then converted into nitrates by other: — Cs b. 
Nitrobactes). . 
b. Assimilation: ame ; 
The nitrates formed by the above processes. are absorbed by clante and ara ctilizad for making 
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c. ' Denitrification: > 
; It a biological process in which nitrates and nitrites are reduced to nitrogen gas by denitrifying - 
bacteria. By this process, nitrogen ts returned to atmosphere. 
Note: Excessive denitrification reduces soi fertility and is stimulated by water logging, lack of aeration and 
accumulation of organic matter in the soi. 
Q5.. Write notes on competition, predation and symbiosis. 
Ans: |, Competition: . 
In ecosystems, the natural resources ¢.g. nutrients, space etc. are usually in short eupply. So there is a 
competition among the organisms of ecosystem for the utilization of resources. The competition may be 
intraspecific or interspecific, 
Intraspecific competition is always stronger and more severe than the interspecific competition. 
Competition helps in maintaining a balance between the available resources and the number of individuals of a 


species. 
Plants also show competition for space, light, water and minerals. 
li, Predation: 


tt is an interaction between two animals af different species or. between a plant and an animal. In 
predation, one organism (the predator) attacks, kills and feeds on other organism ( {the prey). . 

Some examples of predation are given below. 
i. All carnivore animals are predators. For exampie, frog preys upon mosquito and fox preys upon rabbit. 
There are some examples where a predator is preyed upon by a second predator and then the second one ie 
preyed upon by a third predator. For example, frog (predator 1) is preyed upon by @ snake (predator 2} and the 
snake ia preyed upon by an eagle (predator 3). ‘ ' 
ii. Certain plants (Pitcher plant, ¢undew, Venus fly trap stc.) are carnivorous and live as predators, Such 
plants live in the areas where minerals and other nutrients are lacking. They feed on insects to fulfill ther 

nitrogen requirements. These plants have, mechanism to attract insects. For example, they secrete sweet 

nectar that attracts the insects searching for food. Their leaves are also modified to capture the prey. 


P redator Plants 


Note: Predation keeps the. prey population under check, 80 a8 to maintain an ecologicat betence. Humans 
benefit from this interaction in the biological control of weeds and pests. in order to control sa in an 
area, their predators are reteased there, : 


ill. Symbiosis: 
It is a relationsmp between members of different species, in ae live together for longer or 
shorter periods of time. 
Types of Symbiosis: Symbiosis is of three types. . 
@. — Parasitism: 


it is 2 type of symbiosis {between members of different Species) in which smaller prt (parasite) 
derives food and shelter from the body of larger partner {host} and, in tum, harms #. 
Temporary Parasitism: - 


Preparcd|by-2sajidiumkehmanmmoubjecliGucss| papers Biolog yal Oth) www.olfice.com.pk 
Email:tsajid@otticercom pk CONAGE $6B 345 S28ae2 fb.com/office.com.p 


. ae eee x —— 
‘Unit #316 &\1 74 Man & his environment / Biotechnology MG st8 a cae 


Permanent Parasitism: 
In permanent parasitism, the patasites spend their whole fife cycle as parasites. Many disease causing 
bactena and all viruses aré permanent parasites. 
Ciassificatiion of Parasites: 
Parasites may also be ciassified as ectoparasites and endoparasites. Ectoparasites: 
Ectoparasites live outside fe. on. the surface of host's body and get food from there. Monin, 
leeches, fies otc. are the examples of ectaparasites. 
Endoparasites: 
Endoparasites live inside the body of host and get food and shelter. Bacteria, viruses, tapeworm, 
Ascaris, Entamoeba, Plasmodium ete. are the examples of endoparasites. 


Plasmodium 


Entamoeba 
Some endoparasites 


Ascans Tapewornt 


Parasitic plants: : 

Some plants (e.g. Cuscuta, ‘cs cated dodder) are parasites on other: plants. Parasitic plants grow 
special types of roots (haustoria) into host body and suck the‘ required nutrients from the vascular tissues of 
host. 


Note: Host can survive without parasite, but pafasite cannot survive without host _ 
b.  Mutuallsm: 

In this type of symbiotic interaction, both partners (of different species} get benefit and baad | 
harmed, 

For example: 

Temnites eat wood but are not able to digest it. A protozoan lives in its intestine. tt saculse! celliiase’ 
enzyme to digest ihe cellulose of wood. fA return, the termite provides food and shelter to the protozoan. . 
Rhizobium: 

The nitrogen fixer bacteria Rhizobium live in the root nodules of leguminous plants like pea, gram etc. 
The bacteria obtain food and shelter from plants while in retum they fix gaseous nitrogen into nitrates for the 
plant which is required for their growth. 


". 


a Riaaren iets 


i Figure 16.14: Termite, ft Figure 16.15: Bacteria in 
with @ protozoan in its gut root nodules 
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Epiphytes: 
Epiphytes are small plants found.growing on other farger plants for space only. They absorb water and 
minerals from atmosphere and prepare their own food. The farger plants are neither benefited nar harmed in 
any way. . 

Sucker fish: 


a— An epiphyte orchid plant growing on a tree trunk 


: 
Q6. a Define biotechnology and describe Its importalce. 
Ans: Biotechnology: 
The use of living organisms in systems of processes for the manufacture of useful products or for 
services for humankind 
Old Biotech 


nology: eM 
Although the term biotechnology is new, the disciplina itself is very old. Fermentation and other such 
processes, which.are based on the natural capabilities of organisms, are commonly considered as ok 
biotechnology. | . 
Modern Biotachnology: . 

Genetic engineering i.e. the artificial synthesis, modification, removal, addition and repair of the 
genetic material (DNA) is considered as modem biotechnology. 

Scope and Importance of Biotechnology: 

The following are some areas of the appiication of biotechnology. 

i.  Blotechnotogy in the Field of Medicine: 

in the fiekd of medicine, biotechnologists synthesized insufin and interferon (antivira proteins) from 
bacteria and released for sale. A large number of vaccines and antibodies; human growth hormone and other 
medicines have alco been: produced. Various enzymes are being synthesized-for medicinal as well as 
industrial use. Gene therapy (treatment through genes} has become important in recent years. Biotechnology 
also proved much beneficial in forensic medicine. The study of DNA helps in the identification of criminals. 

ii, Biotechnology in the Field of Food and Agriculture: : 

Fermented foods (e.g. prikles, yogurt}, maited foods (e.g. powdered milk: a mixture of barley, wheat 
flour and whole milk), various vitamins and dairy products are produced by using microorganisms. Wine ard 
beer are produced in beverage industry. Biotechnology has also revolutionized research activities in the area 
of agriculture. 3 : ; ; 
Transgenic: 
Transgenic (organisms with modified genetic set-up) plants are being developed, in which desirable 
characteristics are present 6.9. more yields and resistance against diseases, insects and herbickies. 
Transgenic goats, chickens, cows give more food and milk etc. Many animals like mice, goats, cows etc. nave 
been made transgenic to get medicines through their milk, blood or unine. 
fil,  Blotechnology and Environment: 

Biotechnology is also being used for dealing with envitonmental issues, like pollution control, 
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b. Describe the achievements of genetic engineering in medicine, agriculture and environment. 
Ans: Achievements of Genetic Engineering in Medicine: 

Various achievements of genetic engineering are as follows, 

Human insulin; . | 5 

Human insulin gene was transferred into bacteria. The genetically modified bacteria became able to’ 
synthesize insulin. Diabetics are now receiving this insulin, | Ue 
Human growth hormone: . 

In 1977 an E. coli bacterium was created that was capable of synthesizing the human growth honnone. 
Hormone Thymosin: . 

The hormone thymosin which may prove effective against brain and lung cancer has been produced b 
genetically modified microorganisms. . , sie ‘o 
Beta-endorphin: : . a ' 
= Beta-endorphin, @ pain killer produced by the brain, has also been produced by genetic engingering 
echniques. , | | Se 
Vaccine: . 4 | | , 

Genetic engineers produced a safe vaccine against the foot and mouth disease (a viral diasase in 
cattie, goats and deer}. Similarly many vaccines have been produced against human diseases such as 


nepatitis 8, 
puny Cay 
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nterferons are anti-viral proteins produced by cells infected with viruses. In 1980, interlefon ‘was 
produced in the genetically modified microorganisms, for.the first time. 
. Urokinase: . 3 
The efizyme urokinase, which is used to dissolve blood clots, has bean produced by genetically, 
modified microorganisms. . _ 
Haemophilia: 4 
Now it has become possible to modify the genes in the human egg ceil, This can lead to the elimination 
of inherited diseases like haemophilia. Pot. 4s 
To cure blood diseases: ; : 
Genetic engineering techniques can also be used to cure blood diseases like thalassemia and sickle . 
call anaemia, which result from defects in single genes. Normal genes could be. transferred into, the bone 


marrow. 


Achievements of Genetic Engineering in Agricutture: . 4 , 

Fix nitrogen: . 
Genetic engineers have developed plants that can fix nitrogen directly from the atmosphere. Such 

plants need Jess fertilizers. 


Achievements of Genetic Engineering in Environment: 

Genetic engineering i$ also being used for dealing with environmental issues, like podution control, 
development of renewable sources-for energy, restoration of degraded lands and biodiversity conservation. 
Bacterial enzymes are used to treat sewage water to purify. Microbes are being developed to be used as 
biopesticides, biofertilizers, biosensors etc. Such transgenic microorganisms are also used for the recovery of 
metals, cleaning of spilled oils and for many other purposes. | ac . . 
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GUESS PAPER & MODEL PAPER # 7 
BASED ON CHAPTER # 18 (Reduced Syllabus) 


PHARMACOLOGY 


1. Only topic based relevant MCQs. Short and Long Questions are induded. 
2.  Allinformation in side boxes. is excluded. 


-— Chapter Name Topics Included 


_ [Medicinal Druge (150-151) 
Antibiotics and Vaccines {155-156} 


N-A (Marks 12 se 
Time Allowed: 20 minutes Total Marks: 12 
Note: Section-A ls compulsory. All parts of this section are to be answered on the question paper itself. it should be. 
completed In the first 20 minutes and handed over to the Centre Superintendent. Deleting/overwriting is not slowed. 
Do not wee lead pencil. 
Q.1 Encircie the correct option i.e. A / B / € / D. All parts carry equal marks. | 
I, Antiiiotics are weed for the; oa 


A. Treatment of viral infections “B. tnntroetct de ttt i 
C. Immunization against infections D. Bath ‘a’ and ‘b’ 

ji, | The substances used for the treatment, cure, prevention or diagnosis of disease are called; 
A. Medicinal drugs. B. Narcotics C: Hallucinogens. D. Sedatives _ 

iii, Aspirin ts categorized as; 
A. A drug from animals B. A synthetic drug 
C. A drug from plants D. A drug from minerals 

iv. The drugs used to reduce pain are known as; 
A. Analgesics B. Antiseptics C. Antibiotics D. Sedatives 

¥. Which of the following drugs is obtained from plants? 
A. Aspirin B. Opium C. Cephalesporin OD. Insulin. 

vi, Which of these addictive drugs are also used as painkillers? 
A. Narcofics B. Sedatives C. Hallucinogens D. All can be used 

. Sulfonamides affect bacteria in the following way; 

A. Break the cell wal B. inhibtt protein aynthesia 
C. Stop the synthesis of new call wail D. Stop the et of folic acid 


viii, Whats true about vaccines? 
A, Protect against the fyture viral and bacterial infections — 
B. Treat the existing bacterial infections only 
C. Treat existing infections and aiso protect against future infections 
D. Protect against viral infections only 
ix, ‘The pain reliever morphine is made from, uy 
A, datura » Bs. foxglove C. Peyote D. opium 


In sterile surgery__——_sacidd is used to sterilise surgical instruments. 
A. Pyruvic acid B. Lactic acid - C. Carbolic acid D. Both A&6 
The Example of sedativesis r . 


A. Tetracycline B Diaresam C fenkin 1 Cadhoinenerin 
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BIOLOGY SSC-II 
Time allowed: 2:40 Hours ; Total 
NOTE: Answer any six parts from Section ‘B’ and attempt any five parte from Section-C, Attempt any two 
questions from Section 'D’ on the separately provided answer book. Use teats wiewer sheot i.e. 
Sheet If required. Write your answers neatly and legibly. 


ECTION-B {Marks 1 


Q.2 Attempt any SIX parts from the following. All parts carry equal marks. (6x3 = 18) 
1, Define Pharmacology. 

li, § What do you mean by drug? 

iii.  Olfferentiate between Broad-Spectrum and Narrow Spectrum antibiotics. 

iv. Whatis the effect of expired drugs on human body? 

y. | Whatdo you know about sulfonamide group? 

vi. Write a note on Vaccines, : 

vit. Define the following terms. a. Bactericidal b.  Bacterlostatic 

vit, What Is the Difference Between Pharmacology and Pharmacy? - 


E NC (Marks 1 


Q.3 Attempt any FIVE parts from the following, All parts carry equal marks, (5x 3= 15) 
i. Define pharmacology and distinguish it from pharmacy, 
il. Describe the mode of action of vaccines. 
i. Write a note on resistance against antibiotics. 
lv. Whatis maruana? To which category of addictive drugs, it belongs? 
¥. * Define the following terms. a Addictive drug b, Antibiotics 
vi. Differentiate between medicinal drug and addictive drug. 
vii. Define the following terms. 
a. Vaccine b.  Anafgesic c. Medicinal drug 


SECTION — D (Marks 20) 


Note: Attempt any TWO questions from the following. All questions carry equal marks. 
(2x10 = 20) 


G4. What are'the sources of drugs? Give examples. 
Q5. Describe the main groups of antibiotics. 
Q6. EL i 


Q.2 Attempt any SIX parts from the following. All parts carry equal marks. (6x3 = 18) 
i. Define Pharmacology. 

Ans: Pharmacology: . 

Pharmacology is the study of crug composition, properties and medical applications. The sources of 
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lt. . What do you mean by drug? 
Ans: Drug: . , . 
Any substance that, when absorbed into the body of a living organism, alters normal body function is 
known as a drug. Drugs are broadly classified inte two types, 

i. Pharmaceutical drug or medicinal drug ii, Addictive drugs 
iii, Differentiate between Broad-Spectrum and-Narrow Spectrum antibiotics, 
Ans: Some antibiotics can be used to treat a wide range of infections and are known as troadepscrunnt 
antibiotics. Others only effective against a few types of bacteria and are called ‘narrow- spectrum’ antibiotics. 
lv. . What ls the effect of expired drugs on human body? 
Ans: Effect of expired drugs on human body: Expired drugs can cause tags to Kidneys. 
¥. Whatdo you know about sulfonamide group? 
Ans: Sulfonamide group: 

The sulfonamide group is also present in other medications that are not antibiaties @.9, thiazide , 
diuretics (medicines for lowering biood pressure). 
vi. —_ Write a note on Vaccines. 
Ans: Vaccines: 

A vaccine is a material containing weakened ér killed pathogens and usados immunity to a: 
disease by stimulating the production of antibodies. 

In 1786, a British physician, Edward Jenner, infected a young boy with cowpox, by injecting pus celis, 
After the boy had recovered from cowpox, Jenner injected the pus calls from a smalipox patient into him. The 
boy did not get smallpox. 

So it became clear that intentional infection with cowpox protected peaple from smatipox. This method 
Was named “vaccination” and the substance used to vaccinate was called a "vaccine". 
“vil. Define the following terms. a. © Bacteritida! «=» ssb. = Bacterlostatic 
Ans: a. Bactericidal: The antibiotics that work by killing bacteria . 

b. Bacteriostatic: The antibiotics that work by stopping bacteria multiplying 
viii, What Is the Difference Between Pharmacology and Pharmacy? 
Ans: Difference between Pharmacology and Pharmacy: 

Pharmacology is not synonymous with Pharmacy which is the name used for a profession. Clinical 
pharmacology was present in the Middle Ages. Early pharmacologists focused: on natura! substances, mainly 
plant extracts. Pharmacology developed in the 19th century as a biomedical science. 


SECTION — C (Marks 15) 


Q.3 Attempt any FIVE parts from the following. All parts carry equal marks. (Sx 3=15) © 
i, Define pharmacology and distinguish it from pharmacy. 
Ans: Pharmacology: 

Pharmacology is the study of drug composition, properties and medical applications. The sources of 
drugs are also studied in pharmacology. 
Pharmacy: A store where medicinal drugs are dispensed and sold. 

The science of practice of the preparation and dispensing of medicinal drugs is called pharmacy. 
Difference between Pharmacology and Pharmacy: 

Pharmacology is not synonymous with Pharmacy which is the name used for a profession. Clinical 
pharmacology was present in the Middle Ages. Early pharmacologists focused on natural substances, mainty 
plant extracts. Pharmacology developed in the 19th century as a biomedical science. 

ii. Describe the mode of action of vaccines. 
Ans: The Mode of Action of Vaccines: 

Pathogens contain special proteins called “antigens”. When pathogens enter the body (blood) of host, 

these proteins stimulate the immune response in host ie. synthesis of "antibodies". Antibodies bind tv- 
pathogens and destroy them. in addition, “memory ceks” are produced, which remain'in blood and provide - 
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antibodies against them. These antibodies remain in blood and provide protection against pathogens. If real 
pathogens enter blood, the already present antibodies kill them. 
ili,. Write a note on resistance ogainst antibiotics. 
Ans: Antibietic Resistance: 

. Antibiotics are extremely important in medicine, but unfortunately bacteria are capable of ‘ular 
resistance to them. Such bacteria are not affected by commonly used antibiotics. 

Bacteria have number of ways of developing resistance. Sometimes, their internal mechanism stops 
the working of antibiotic. Bacteria can also transfer the genes responsible for antibictic resistance between 
them. So such resistant bacteria make It possible for other bacteria to acquire resistance. Another reason for 
increasing antibiotic resistance in bacteria «s their use in diseases in which they have no efficacy (e.g. 
antibiotics are not effective against infections caused by viruses). 

Resistance to antibiotics poses a serious and growing problem, because some infectious, diseases are 
becoming more difficult to treat. Some of the resistant bacteria can be treated with more powerful antibiotics, 
but there are some infections that do not etiminate even with new antibiotics. 
iv. What is marijuana? To which category of addictive drugs, it belongs? 

Ans: Marijuana (Hashish): 

Marijuana is a hallucinogen, which is smoked. It is obtained from the flowers, stems, and leaves of the 
marijuana plant {Cannabis sativa and C. indica). Small doses of manjuana resut in & feeling of wel-being that 
lasts two to three hours. High doses increase heart rate. It also affects the ares of sperms in men and 


algo weakens the short-term memory, 
Category: Marijuana belongs to hallucinogens drugs. 
vy. Define the following terms. a. Addictive drug b.  Antiblotics 
Ans: a.  Addictivedmig: = The drug which makes a person dependent on it, or addicted. 

b. - Antibiotics: The medicines which inhibit or kill bactazia. 


vi. Differentiate between medicinal drug and addictive drug. 
Ans: Madicinal Drugs: : 
A pharmateutical drug or medicinal Grug is defined as any chernical substance used in the diagnosis, 
cure, treatment, or pravention of disease. 
Addictive drugs: 
Some drugs often make person dependent on them, or addicted. These may be called as addictive drugs. 
_ By using such drug, the person's body becomes famikar to it and the user cannot function well without it, 
vit, Define the following terms. 
‘a. Vaccine . b ‘Analgesic c. Medicinal drug 
"ANS! , 
a. Vaccine: The material used to produce immunity to a disease by stimulating the production of antibodies. 
b. - Analgesic: The medicines that reduce pain. 
c. + Medicinal drug: 
Any chemical substance intended for use in the medical diagnosis, cure, treatment, or csaeleten of 


disease. 
SECTION — D (Marks 20) 


Note: Attempt any TWO questions from the following. All questions carry equal marks. t 
{2x10 = 20} - 

Q4. What are the sources of drugs? Give examples. : 

Ans: Sources of Drugs: Drugs are obtained from the following sources. 

i. Synthetic Drugs: Such drugs do not occur naturally but are synthesized in aboratry 

Pharmaceutical companies produce these drugs 4.¢. aapiin 
li. Drugs front Plants and Fungi: 
Many important medicines are obtained from plants and fungi. These jocuri include. antibiotics, 
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Digitalis (foxgiove) 
Ili. Drugs from Animals: 


Drugs obtained from animals are usually their glandular products. Fish liver oils, musk, bees’ wax, 
certain hormones and antitoxins are obtained from animal sources. 
fy. Drugs from Minerals: 

Several Common drugs are produced from minerals. The mineral iodine is used in making tincture of 
lodine, a quid that helps prevent infection when applied to cuts and bruises. The powder form: of sitver nitrete 
Is applied on wounds to stop bleeding and prevent infaction. : 

y. Drugs from Bacteria: Many antibiotics ¢.¢. streptomycin are obtained from bacteria. 
Q5. Describe the main groups of antibiotics. 
Ans: Antibjotics: 

An antibiotic is a drug that kills or retards the growth (reproduction) of bacterla. They are the chemicais 
produced by or derived from micsoorganiams (bacteria and fungi). aa 
Bactericidal and Bacteriostatic antibiotics at 

Antibiotics are used to treat many different bacterial infections. Some antibiotics are ‘bectericida!, - 
meaning that they kill bacteria. Others are ‘bacteriostatic’, meaning that they work by stopping bacterial growth. 


Main Groups of Antibiotics: 2 8 
Three major groups of antibiotics are described below. 
Il, Cephalosporins: 


Caphalosporins interfere with synthesis of bacterial cell wall and so are bactericidal. Cephalosporins 
ere used to treat pneumonia, sore throat, tonsillitis, bronchitis etc, 

il, Tetracydines: a oe 

These are broad-spectrum bacteriostatic antibiotics and inhibit bacteria! protein synthesis. Tetracgclines 
are used in the treatment of infections of respiratory tract, urinary tract, intestine etc. Tetracycines are not used 
in chidren under the age of 6, and specificaity during periods of tooth development. Bo tae 
ill.  Sulpha Drugs - Sulfonamides: 

Sulpha drugs are synthetic antibiotics that contain sulfonamide group. . Sulfonamides are broad 
spectrum dactariostatic antibiotics. They inhibit the folic acid synthesis in bacteria. They are used to treat 
pheumonia and winary tract infections, 

Q6. Write a note on resistance against antibiotics. 

Antibiotics are extremely important in madicina, but unfortunatly bacteria are capable of developing 
resistance fo them. Such bacteria are not affected by commonly used antibiotics. 

Bacteria have number of ways of developing resistance. Sometimas, their intemal mechanism stops. 
the working of antibiotic. Bacteria can also transfer the genes responsible for antibiotic resistance between 
them. So such resistant bacteria make it possible for other bacteria to acquire resistance. Another reason for 
increasing antibiotic resistance in bacteria Is their use #1 diseases in which they have no efficacy (e.g. 
antibiotics are not effective against infections caused by viruses), : 

Resistance to antibiotics poses a serious and growing problem, because some infectious diseases are 
becoming more difficult to treat. Some of the resistant bacteria can be treated with more powerful antibiotics, 
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